This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


CLASS  M  DB"— GENERATORS  AND  MOTORS 

120  K.  W.  TO  300  K.   W,  HO  H.  P.  TO  400  H*  P 


r 


CLASS  ^fD '^—DIRECT  CONNECTED  GENERATORS 

17. B  K.  W.  TO  W?D  K-  W, 


KEYSTONE     ELECTRIC 

ERIE Q  O  M  P  A  N  Y PENNA. 


Libmy 

TA 

1^ 


I 
I 


ELECTRICAL   TRANSMISSION 

TM€  B€8T  kHU  MOST  PRACTICAL  METHOD 
FOR  DRIVINO 

CEMENT  MACHINERY. 


Plant  of  the  WnrTCHALL  Portland  CEMEf<T  Companh,  Cemeinton,  Penha, 

tLECTfUCALLV  DHlVEM  THHOUDHOkJT  fiv 

KEYSTONE    MACHINERY 

Generators;     9€0  K.  W. 
MoToRflr  1720   H,  P. 


A 


ShSITCHBOARO  AT  TME  WHITEHALL  PORTLAND  CEMENT  CoHPANV'S  PLANT 


m^ 


The  Fairbanks  Co. 


ALBAify,  N.  Y.  New  Okleans,  La. 

Baltimore,  Md.  Montkeal^  Can. 

Philadelphia,  Pa. 

London,  Eng. 


C 
DIRECTORY 


AMERICAN  CEMENT 
INDUSTRIES 


HAND-BOOK 
FOR  CEMENT  USERS 


KDITFIJ  IJY 

CHARLES  CARROLL  BROWN 

M.  AM.  SOC.  C.   E. 


IMULISHUI)  HY 

MUNICIPAL  ENGINEERING  COMPANY 

INDIANAPOLIS,   INI). 

NEW   YORK,   N.   Y. 

1901 


COPYRKJHT    1901' 
IIV 

MuNrcii'AL  Ekciinekrinc  Company 


>i>V<X..4>U^C^« 


k-.t-. 


CONTENTS. 


Preface 5 

Introduction 9 

Te8tin(4  of  Cement 21 

Specifications  for  Cement 35 

The  Uses  of  Cement 62 

Specifications  for  the  Use  of  Cement , 83 

Data  for  Esi'imates  of  Cement  Work 134 

Cement  Lauoratories 140 

Freight  Rates  on  Cement 149 

Explanation  of  Reference  Notes 152 

Descriptions  of  Works  and  of  Processp:s  for  the  Manufacture  of 

Cement 153 

Directory  of  Cement  Manufacturers 240 

Directory  of  Cement  Brands 310 

DiRECi'ORY  OF  General  Sales  Acjents 335 

Classified  Dirkctory  of  Cement  Dealkrs  anf)  Users  357 

Dealers  in  Cement 357 

Contractors  and  Larcje  Users  of  Cement 425 

Encjineers,  Architects  and  Other  Supekvlsors  of  the  Use  of 

Cement 524 

Workers  in  Cp:ment 5G9 

Cement  Tests  and  Analyses,  List  of  Laboratories  and  Encjineers 

Makin(4  Analyses  and  Tests  of  Cement  and  Cement  Materials, 

Engineers  Who  Dksign  Cement  Plants '. 585 

Machinery   and  Supplies   for  Cejment    Plants,   Machinery   and 

Tools  for  Cement  Users 588 

Dealers  in  Lime  and  Plaster 626 

Manufacturers  of  Lime 028 

MAruFACTURERs  OF  Plaster 635 

Index : 638 


I 


ADVERTISERS'  INDEX 


I 


Pages 

At^me   PavinE  Co..   The 372 

Alabastine    Co.,    The , , ISS 

American  Art  Tile  Co 193 

American  Blower  Co , , , » 177 

American  Cement  Co.^  The 243 

American  Clay  Working  Machinery  Co». 169 

W.  H.  Anderson   &    Sons 630 

Atlas  Portland  Cement  Co ,..,,. 647 

Earle    C.    Bacon 221 

C.  0.  Bartlett  &   Co. 191 

H.  C.  Bail  e T  Engraving  Co 229 

F.     Behrend  , 242 

Bonnot   Co.,   The 155 

Booth.  Garrett  &  Blair 207 

Borden  &  Selleck  Co 193 

Bradley  Pulverizer  Co 175 

Chas.    Carroll    Brown     ./ ...  227 

Buffalo    Cement    Co 251 

D.  C.   Buntin    ...., 151 

Chambers    Bros.    Co 159 

Chicago    Portland    Cement    Co 255 

John    Collins , . .  633 

Wm.    M.   Courtis 193 

Diamond   Portland  Cement  Co..  The. 269 

Dodge    Manufacturing   Co 161    and  211 

D'Olier    Engineering    Co. 203 

Dunlap    Mfg.    Co 621 

Eastern    Machinery    Co. 167 

Morris     Ehert 308 

Fairbanks  Co.,   The 3 

Fleming  &  Co.. 329  and  341 

Gilsonite   Construction   Co . 380 

Glens  Falls  Portland  Cement  Co. 334  and  339 

Harris,  C.  S,  &  Co 189 

Harris   Manufacturing  Co.»   The 233 

F.  B.  Holmes  &  Co 277 

Houston    Bros 239 

S.  Howes  Co.,  The 171 

Illinois    Steel    Co. 269 


Pagep 

Johnson   &   Wilson 321 

Kelley  Island  Lime  and   Transport  Co 345 

Keystone   Electric   Co 1   and       2 

F.  H.  Kirchner  &  Co 396 

S.    R.    Krom 199 

Olin  H.  Landreth 420 

Lathbury  &  Spackman 205 

Jos.   Lay  &   Co 197 

Lehigh  Portland  Cement  Co 275 

J.   L.   Ludlow 388 

The   Marblelthic   Co 632 

Michigan  Portland  Cement  Co 279 

Milwaukee    Cement    Co 281 

Newaygo  Portland  Cement  Co 286 

Newell  Manufacturing  Co 157 

New  York  Cement  Co 289 

Nordyke  &  Marmon  Co 165 

Northern  Electrical  Manufacturing  Co 181 

Orr  &  Lockett  Hardware  Co 317 

S.  J.  Osborn,  Jr.,  &  Co 360 

Phoenix  Cement  Co 292 

Pittsburg  and  Buffalo  Co 412 

Thos.  Prosser  &  Son 195 

Ransome  &  Smith  Co 237 

Robins  Conveying  Belt  Co 173 

Rossendale-Reddaway  Belting  and  Hose  Co ^  217 

M.  C.  Russell  Cement  Paving  Co 404 

Wm.  B.  Scaife  &  Sons 191,  239 

Joseph    Sharpe 239 

Smidth,  F.  L.  &  Co 187 

T.    W.    Spinks 364 

Standard   Plaster   Co 185 

Sturtevant  Mill  Co 179 

E.    Thiele 273 

Casimir,    Thoron 203 

Utica  Cement  Manufacturing  bo 300 

Utica  Hydraulic  Cement  Co 300 

J.  L.  Van  Natta  &  Co 368 

Wabash  Portland  Cement  Co 303 

Charles  Warner  Co 284 

Warren    Bros.    Co 646 

Webster   Manufacturing   Co 163 

West  Pulverizing  Machine  Co 235 


PREFACE 


The  publication  of  the  Directory  of  American  Cement  Industries 
and  Hand  Book  of  Cement  Ueers  is  the  direct  result  of  the  many 
demands  for  information  upon  all  questions  connected  with  the 
manufacture,  sale  and  use  of  cement  which  have  been  made  upon 
Municipal  Engineering  Magazine  and  of  the  conclusion  drawn 
from  close  observation^  that  the  time  has  now  arrived  for  the  publi- 
cation of  such  a  book  giving,  more  particularly  from  the  practical 
and  commercial  standpoints,  the  anewerB  to  all  tlie  classes  of 
questions  which  those  interested  in  cement  are  asking. 

The  introductory  chapter  gives  a  short  sketch  of  the  development 

'  of  the  cement  industry  in  this  country,  begiiming  with  the  manu- 
facture of  natural  hydraulic  cement  and  cuhninating  in  the  manu- 
facture of  the  best  Portland  cement  at  the  lowest  price  ever  reached. 
The  principles  of  the  various  processes  which  are  in  use  are  stated  in 
the  course  of  this  history.  The  dei^criptions  of  individual  works 
follow.  These  descriptions  are  carried  to  sufficient  detail  to  give 
the  information  regarding  the  materials  and  processes  used  and  the 
care  taken,  necessarj^  to  form  a  judgment  of  the  conditions  under 
which  the  cement  is  manufactured,  without  revealing  the  economic 
methods  followed  to  enable  the  factories  to  produce  the  cement  at 
the  lowest  possible  cost.  It  will  be  seen  that  the  same  general  de- 
scription will  answer  for  all  the  factories  in  a  class  and  thus  it  is 
only  necessary  to  give  one  lengthy  description  and  give  in  other 
cases  the  differences  in  design. 

An  examination  of  these  descriptions  will  give  the  reader  a 
general  knowledge  of  all  the  processes  used  and  many  ideas  of 
th'i  differences  in  detail  made  necessary  by  variations  in  material 
and  local  conditions,  or  introduced  for  economic  reasons. 

I  The  chapter  on  the  uses  of  cement  is  not  small,  but  it  is  not  com- 
plete. The  extension  of  the  use  of  cement  has  been  so  rapid  in  the 
last  few  years  that  it  is  difficult  to  keep  pace  with  it.  The  chapter 
tries  to  confine  itself  to  such  uses  as  have  stood  the  test  of  time  and 
is  bel'.eved  to  fill  the  field  it  attempts  to  cover  satisfactorily.  It 
will  be  extended  in  future  editions  as  may  seem  desirable. 
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The  chapter  on  specificationB  gives  samples  of  stantiard  speci- 
fications for  the  various  nses  of  cement  which  are  known  to  give 
satisfaction.  Variations  with  conditions  of  climate,  soil,  mate- 
rials^ etc. J  are  shown  in  the  differences  in  specification.  The  author 
and  the  locality  for  which  the  specification  is  made  are  given  when- 
ever it  seemed  desirable. 

Enough  is  given  regarding  testing  laboratories,  to  show  what  the 
facilities  in  snch  laboratories  should  be,  and  the  work  which  they 
may  be  expected  to  do.  Mnnicipal  and  goyernment  laboratories 
do  not  usually  make  tests  on  matt^rials  beyond  their  own  require- 
ments, but  occasionally  arrangements  for  such  tests  or  the  nse  of 
the  machinery  can  be  made.  A  number  of  the  colleges  in  the 
country  have  facilities  for  partial  physical  tests  of  cement  and 
concrete  and  for  chemical  analysis,  and  with  most  of  them  arrange- 
ments can  be  made  for  special  tests.  But  few  are  open  at  all 
times  for  testing  on  a  commercial  basis. 

There  are  also  a  number  of  private  laboratories  with  which  ar- 
rangements can  he  made  for  partial  tests  and  analyses  of  cements. 
But  few  of  these  ai-e  on  a  permanent  commereial  basis. 

Thei-e  has  been  no  attempt  at  completeness  in  the  list  beyond 
the  laboratories  which  may  be  considered  to  be  always  ready  for 
making  tests  and  analyses  on  a  commercial  basis. 

There  were  some  potent  reasons  for  issuing  the  book  at  the 
earliest  possible  moment  and  it  has  all  been  prepared  since  N^ovem- 
her  1st.  This  baste  in  preparation  has  not  been  permitted  to  inter- 
fere with  the  accuracy  of  the  work,  but  the  shortness  of  the  time  has 
prevented  the  receipt  of  the  information  desired  from  some  of 
those  who  should  he  represented.  It  is  believed  that  what  is  thus 
omitted  will  not  detract  from  the  value  of   the  hook   as    a  whole* 

Some  managers  of  cement  works  have  refusc^d  to  give  the  infor- 
matio>n  requested  from  reasons  of  business  policy  which  seem 
sufficient  to  them  and  will  not  therefore  be  criticised.  It  has  been 
necessary^  however^  to  make  tlie  proper  notation  to  tliis  effect  tlzat 
the  reason  for  the  lack  of  inlOrniation  in  such  cases  may  be  cleai'ly 
imderstood. 

The  formation  of  new  companies  for  the  manufacture  of  cenent 
is  proceeding  with  so  much  rapidity  that  some  of  these  compmies 
which  have  not  yet  begun  the  erection  of  works  are  doubtless 
omitted.     Not  a  few  are  omitted  because  the  preliminary  steps 
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have  not  been  followed  up,  from  failure  of  niaU^rial  to  show  the  re- 
quisite quality  and  failure  to  interest  the  necessary  capital. 

The  list  of  brands  or  names  under  which  cement  is  sold  is  large, 
larger  than  the  actual  number  of  different  cements  wliich  are 
manufactured.  It  is  believed  that  the  book  is  successful  in  list- 
ing each  brand  of  American  Portland  cement  under  at  least  one  of 
its  names.  The  large  number  of  small  scattered  plants  for  the 
manufacture  of  natural  hydraulic  cement  and  the  fact  that  in  such 
districts  as  that  about  Ix)uisville  the  product  of  many  mills  is 
marketed  by  one  company,  makes  it  probable  that  every  brand  of 
natural  hydraulic  cement  is  not  listed.  All  those  of  more  than 
local  reputations  are  included  in  the  list,  but  less  attention  has  been 
paid  to  this  class  of  cements,  except  so  far  as  the  leading  manufac- 
turers are  concerned  than  to  the  American  Portland  cements.  The 
circulars  requesting  information  concerning  cement  contained  a 
request  for  information  regarding  foreign  cements  sold  in  the 
American  market,  which  has  been  overlooked  by  some  of  the  agents 
and  importers  to  which  they  were  sent.  As  the  sale  of  these 
cements  is  at  a  standstill  or  is  diminishing,  strong  effort  to  make 
the  list  of  foreign  cements  complete  has  not  been  made. 

The  list  of  sales  agents  will  be  found  convenient.  It  includes 
all  the  distributers  of  American  cements  and  some  of  the  larger 
dealers  as  well  as  most  of  the  agents  and  importers  of  foreign 
cements.  Cement  manufacturing  companies  who  market  their 
own  products  are  not  included  in  this  list. 

The  list  of  dealers  in  cement  includes  those  in  all  cities,  villages 
and  towns  of  more  than  2,000  population.  It  is  exceptionally  com- 
plete and  accurate.  The  information  is  absolutely  new  and  is 
believed  to  be  strictly  accurate.  It  has  all  been  received  directly 
from  the  towns  themselves  since  January  1,  1901.  This  feature 
makes  it  one  of  the  most  reliable  and  most  complete  lists  of  this 
nature  which  has  ever  been  published. 

The  same  may  be  said  of  the  lists  of  cement  users.  It  has  not 
been  possible  in  all  cases  to  make  a  complete  differentiation  of  con- 
tractors and  workers  in  cement,  nor  has  it  always  been  possible  to 
separate  the  names  of  architects  and  engineers  strictly,  according 
to  their  professions.  In  the  first  case  the  list  of  contractors  con- 
tains all  the  names  of  contractors  using  cement  in  their  work  and 
the  names  of  such  workers  in  cement  as  are  at  the  same  time  con- 
tractors. 
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The  list  of  workers  in  cement  contains  the  names  of  those  who 
are  to  be  classed  strictly  under  thie  heading.  In  the  same  way  the 
list  of  engineers  contains  the  names  of  engineers  supervising  the 
use  of  cenient^  inchiding  city  engineers,  and  also  the  names  of  those 
who  are  not  definitely  known  to  belong  strictly  to  the  class  of  archi- 
tects.    The  list  of  architects  contains  this  latter  class. 

The  list  of  cement  testing  laboratories  will  be  found  to  be  a 
convenience  when  tests  of  material  are  desired.  There  are  many 
municipal  laboratories  and  small  school  and  college  laboratories 
where  tests  can  be  made,  but  which  can  hardly  be  considered  ready 
for  work  on  short  notice  or  open  to  the  general  public.  The  list 
given  is  reliable  and  distributed  through  the  country  so  that  at 
least  one  laboratory  in  the  list  is  within  easy  reach  from  any  point. 

The  list  of  manufacturerB  of  machinery  contains  a  representa- 
tive list  of  the  makers  of  machinery  for  nse  in  the  manufacture  of 
cement  and  of  the  makers  of  tools  for  the  manipulation  of  cement^ 
from  concrete  mixers  to  cement  workers'  tools.  The  extension  of 
the  cement  field  and  the  large  number  of  plants  under  construction 
and  contemplated  is  extending  this  list  almost  daily.  No  line  <>f 
machinery  used  in  a  cement  mill  is  omitted. 

The  fact  that  in  the  smaller  cities  and  towns  the  dealers  ii^ 
cement  are  also  dealers  in  limCj  plaster  and  other  building  mate- 
rials, led,  rather  late  in  the  preparation  of  the  book  to  a  decision  to 
include  such  materials  in  the  directory  lists.  This  decision  was 
reached  so  late  that  a  complete  list  could  not  be  prepared  in  time 
for  this  first  edition.  A  very  comprehensive  list  is  presented^ 
however,  and  it  will  be  largely  extended  in  future  editions.  It 
may  be  said  that  the  dealers  in  cement  in  cities  and  towns  of  about 
30^000  population  or  less  are  also  dealers  in  lime,  plaster  and 
similar  materials.  This  is  true  to  some  extent  nlso  in  the  larger 
cities,  eo  that  the  list  of  cement  dealers  may  fairly  be  used  where 
the  list  of  dealers  in  the  other  materials  mentioned  is  wanting. 


INTRODUCTION 

Strictly  speaking,  the  title  of  this  book,  Directory  of  American 
Cement  Industries,  confines  it  to  the  consideration  of  American 
made  cements  and  this  is  practically  the  case,  but  little  spage  being 
taken  up  with  foreign  cements.  A  still  further  restriction  is 
made  so  far  as  the  amount  of  detail  is  concerned,  since  the  cements 
sold  under  the  name  of  Portland  are  thof^e  which  are  most  carefully 
and  fully  treated.  The  general  distribution  of  small  natural 
cement  plants  throughout  the  many  districts  containing  cement 
rock,  which  produce  cement  almost  entirely  for  local  consumption, 
and  the  practical  uniformity  of  methods  used,  make  it  unneces- 
sary to  use  much  space  in  their  consideration,  beyona  the  larger 
works  with  extended  reputation  for  excellence  of  product. 

One  of  the  first  questions  which  arises  is  that  of  definition.  Since 
this  is  a  book  which  takes  the  market  as  it  exists,  it  is  neceiisary  to 
list  all  the  cements  using  the  name  Portland  under  that  classifica- 
tion. Care  is  taken  to  make  the  reference  from  the  lists  of  brands 
and  manufacturers  in  the  Directory  to  the  descriptions  of  worl  ^, 
materials,  and  processes  so  clear  and  so  convenient  that  it  is  easy 
to  determine  the  character  of  materials  used,  and  the  processes 
used,  and  thus  to  form  a  good  judgment  of  the  kind  and  quality  of 
the  product.  In  general  it  will  be  found  that  under  the  heading 
of  some  one  factory  a  full  description  of  the  materials  and  methods 
is  given  and  that  others  using  practically  the  same  materials  and 
methods  are  described  in  more  condensed  statements,  but  with 
sufficient  fullness  to  be  interpreted  without  further  reference  by 
one  who  has  carefully  gone  over  the  entire  list  of  descriptions 
Many  varieties  of  materials  are  used  and  a  number  of  different 
processes. 

Those  cements  which  are  produced  by  burning  a  natural  cement 
rock  directly  are  all  in  the  class  of  natural  liydraulic  cements.  In 
such  districts  as  Eosendale  and  Louisville,  and  in  such  cases  as 
Utica,  Akron,  Milwaukee,  Fort  Scott,  etc.,  where  the  name  of  the 
district  is  a  distinguishing  mark,  it  is  added  to  the  name  of  the 
brand. 
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In  some  cases,  notably  some  of  the  factories  in  the  Rosendale 
distriet,  same  .select ion  and  mixture  of  rocks  of  somewhat  different 
composition  is  made,  without  the  care  and  expense  incident  to 
regular  chemieal  analysis  to  iiisnre  absolute  uniformity  and 
niaxinnun  quRlity  of  prodnct  These  are  classed  as  natural 
hydraulic  cements. 

Tn  the  Ijchigh  region  it  is  a  common  practice  io  inijirovc  tlie 
quality  of  the  natural  cement  manxifactuxT^d  by  acldiiitj  to  it  infer* 
ior  portions  of  the  prodnct  of  the  Portland  cement  departments^  or 
a  proportion  of  the  regular  Portland  cement  whrre  the  mnformity 
of  the  rotary  kiln  product  obtains.  This  producet?  nn  "Improved'' 
brand  which  will  be  found  in  the  al]>habetical  list  of  natural 
liydranlic  cement  brands  under  ^'Imi)roYed/'  Somr  of  the  works' 
in  tlie  same  region  place  upon  the  market  second  and  third  grades 
of  Portland  cement,  some  of  which  are  made  from  the  inferior  por- 
tions of  the  clinker  produced  by  the  kilns  and  some  are  mixtures  of 
a  portion  of  natural  hydraulic  cement  with  the  })nn]iiL't  of  t]]e 
Portland  cement  process.  If  marketed  under  ihv  name  of  Port- 
land cement  they  will  be  found  in  that  list,  although  adulterateil. 
The  manufacturers  tnrning  out  these  brands  arc  usually  careful  to 
distinguish  between  them  in  tlieir  advertising  literature,  and  the 
tables  of  results  of  tests  will  also  give  some  indication  cjI"  the  differ- 
ence in  quality.  The  irames  of  brands  given  under  tlie  entry  of 
the  company  in  the  list  of  manufacturers  arr  <l^  nearly  as  poseiblr 
in  the  order  of  their  value. 

Perhaps  the  only  definition  of  Portland  cement  which  will  fit  all 
the  American  brands  marketed  under  that  name  is  tlie  following: 
A  Portland  cement  is  one  made  from  an  artificial  mixture  of  ?na- 
ierials  containing  lime,  silica  and  alumina  in  proper  proportions. 
With  a  very  few  exct^ptions^  which  are  distinguished  wherever  nec- 
essary in  this  book  by  the  word  (pozzuolana)  in  jiarrntliesisj  this 
definition  may  he  restricted  profitably  by  adding  the  requirement 
that  the  mixture  shall  be  made  hy  finely  grinding  the  materials  to- 
getbfu-  and  shall  flini  be  burm^d  to  a  hard  clinker  at  a  high  tempera- 
ture. With  this  restriction  all  the  American  cements  which  have 
been  considered  as  belonging  to  this  class  are  included  under  the 
definition,  and  also  those  which,  made  from  slag  and  lime,  are 
treaterl  hy  the  Portland  (cuicnt  process  of  mixing,  raltining  and 
grinding.  ThisL*  cements  can  hv  distinguishi'd  in  llif  tlr>(ii|>tion< 
of  the  works.     There  arc  good  author! tii-s  upon   l)oth  si<li*>  of  thr 
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controversy  over  tlie  admisgion  of  tliese  "^calcined  slag"  cemente  to 
thi^  clas!^  of  Porthind  eenientSj  and  not  perfect  coiiBistence  in  the 
various  statements  of  the  same  authorities.  The  writer  preferg  to 
leave  the  hi|j!;h  quality  of  the  cements  made  by  this  process  to  speak 
for  them,  believiog  that  ae  their  value  is  deriionstrated  the  question 
will  settle  itself. 

The  definitions  of  Portland  and  pozzuolana  cements  recently 
recommended  l>y  a  commission  of  engineer  otTicers  of  the  United 
States  Army  seem  likely  to  be  accepted  as  the  standard  definitions 
and  are  here  given.  They  are  on  the  whole  the  most  satisfactory 
practical  statements^  of  the  differences  which  have  been  formulated. 
The  board  consisticd  of  Maj.  Wm,  L.  Marshall,  Maj,  Wm,  11.  Bixby 
and  Capt.  Charles  S.  Riehe,  of  the  Coqis  of  Engineers,  United 
States  Army. 

Portland  cements  are  products  obtained  fro!u  the  heating  or  cal- 
cining up  to  incipient  fusion  of  intimate  mixtures,  either  natural 
or  artificial,  of  orgillaceous  vrith  calcareous  suhstances,  the  calcined 
product  1o  contaiu  at  least  1.7  times  as  rnucli  of  lime  hy  weight  as 
of  the  materials  which  give  the  lime  its  hyiiraulic  pro[>erties,  and  to 
he  finely  pulverized  after  said  calcination,  and  thereafter  additions 
or  subBtitution?^,  for  the  purpose  only  of  regulating  certain  proper- 
ties of  technical  im]iortance,  to  be  allowaL)lc  to  not  exceeding  2 
per  cent  of  the  calcined  product;  otherwise  additions  or  substitu- 
iions^  after  calcination,  arc  adulterations,  necessitating  a  change  of 
name. 

Pozzuolana  cements  are  products  olitained  by  intimately  and  me- 
chanically mixing,  without  subsequent  calcination,  powdered  hy- 
drates of  lime  with  natural  or  artihcial  materials,  which  generally 
do  not  harden  under  water  when  alone,  Imt  do  so  when  mixed  with 
hydrates  of  lime  (such  inaterlals  lieing  pozzuolana,  santorin  earth, 
trass  obtained  from  volcanic  tufa^  furnace  .slug,  burnt  clay,  etc.), 
the  mixed  product  being  ground  to  extreme  fineness. 

Eock  from  which  to  make  natural  hy(h*aulic  cement  is  said  to 
have  been  first  discovered  in  Ibis  t-ount ry  by  Canvass  White  in 
1818,  w^hen  an  engineer  on  the  constructifm  of  the  Ei'ie  canal.  As 
hydraulic  cement  was  needed  on  other  canals,  other  deposits  were 
fonnd  at  Eosendale,  N.  Y.,  about  1823;  Lockport,  N.  Y.,  1824; 
LoniBvillc,  Ky.,  1859;  Cumberland  and  Hound  Top,  Md.,  1836; 
LTtica,  111.,  1838,  and  later  in  Virginia  and  the  Lehigh  Valley 
district  of  Pennsylvania.  Hydraulic  cement  was  tirst  made  at 
Fort  Scott.  Knn.,  in  18(>H,  at  Milwaukee  in  1875. 
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The  development  of  the  natural  cement  industry  is  indicated  by 
the  folio  wing  statements  of  the  amounts  manufactured  in  various 
years : 

Products  Value  in  cts.  a  bbl. 

3,0:30,000  bbls. 
4,10(),(XK)      ** 

7,082,^04     ''  51*37 

7,741,077     ''  50.32 

8,41S,924     ''  40.19 

The  general  distribution  of  the  industry  over  the  eouatry  and  the 
variation  in  price  in  different  districts  iB  shown  by  the  following 
table  for  1898: 

Stato,  No.  of  Wwkw,        No,  of  Barjil>.  Value. 

Florida 1 

Georgia  .,...,... ,  _  1 

Illiciois ........,_  3 

Indiana  and  Kentucky ...  19 

Kansas 2 

Maryland .  4 

West  Virginia 1 

Minnesota 2 

New  York 29 

Ohio...... 3 

Pennsylvania, 5 

Tennessee 1 

Texas 1 

Virg:iuia. ... 3 

Wisconsin 1 

The  usual  process  used  in  making  natural  hydraulic  cement  is 
to  reduce  the  rock  to  kiln  size  by  cri:sber  or  otherwise,  and  burn  it 
in  a  continuous  vertical  kiln  into  which  it  is  fed  in  alternate  lay- 
ers with  the  coal  or  coke  used  as  fuel.  The  product  is  taken  out 
cold  at  the  bottom  of  the  kiln,  run  through  crusher  and  cracker  and 
then  ground  between  buhr  stones^  the  fine  material  being  separated 
and  that  refused  by  the  j^creens  retnmcd  to  the  stones  for  further 
grinding.  But  slight  variations  from  this  program  are  made, 
variations  in  plants  being  mainly  in  details  of  hanilling.  One 
natural  cement  plant  is  considering  the  installation  of  Portland 
cement  grinding  machinery.  Thf^  ordinar}^  [trod net  of  the  natural 
cement  kiln  is  not  burned  fo  hard  as  is  necessary  with  Portland 
cement,  so  that  the  stone  mills  are  ordinarily  able  to  grind  the 
clinker  satiBfactorily. 

The  materials  used  for  making  Portland  cement  are  quite  vari- 
ous.      In  the  Lehigh  region  ami  tliose  of  the  same  geological  hori- 


7,500 

S7,500 

IR.OOO 

i:i500 

G30.:^:^8    - 

22O,r>B0 

2,040,000 

816,000 

leKJ.iKK) 

120,000 

297,475 

118,969 

42,874 

I7ar)0 

128,4:^) 

64,218 
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zon  two  kinds  of  rock  are  used.  One  is  an  argillaceons  limestone 
making  a  good  quality  of  natural  hydraulic  cement  when  burned 
in  the  ordinary  kiln.  The  composition  of  this  rock  is  very  uni- 
form in  the  deposits  which  are  used  for  cement  making  and  the 
beds  are  very  deep,  in  some  cases  approximating  300  feet.  To  this 
rock  there  must  be  added  a  certain  proportion  of  limestone,  ap- 
proximately 20  per  cent.,  to  produce  the  proper  mixture  to  stand 
the  high  heat  of  the  kilns  and  produce  a  true  Portland  cement 
These  materials  are  mixed  and  ground,  the  composition  of  the  two 
kinds  of  atone  being  watched  very  closely  that  iiect?ssar)'  changes 
may  be  made  in  the  proportions.  Gradual  reduction  by  rock  cmah- 
ers,  crackerSj  and  mill  stones^  Griffin  mills  or  ball  and  tube  mills, 
is  the  rule.  Several  new  grinding  nijlls  are  now  entering  thu  field, 
differing  but  little  in  principle  from  some  of  those  in  use,  but 
claiming  special  excellence  in  details. 

The  powdered  stone  from  the  grinding  mills  is  moistened  and 
made  into  bricks  when  burned  in  vertical  kilns,  the  bricks  being 
dried  thoroughly  by  hot  air.  There  are  a  few  modified  Shofer, 
Johnson  and  Dietzsch  continuous  kilns  in  use  and  a  very  few  dome 
kilns.  When  the  latter  kiln  is  used  the  cold  kiln  is  filled  with 
alternate  layers  of  the  bricks  of  slurry  and  the  coal  or  coke  used  as 
fuel.  The  kiln  is  then  ignited  and  kept  burning  until  the  fuel  is 
consumed.  The  amount  of  fuel  to  produce  the  proper  degree  of 
calcination  must  be  determined  before  hand.  \¥hen  the  kiln  has 
had  time  to  cool  the  clinker  is  taken  out,  carefully  sorted  and  the 
good  material  sent  to  the  crusher.  Counting  the  l^me  for  sorting 
and  cooling  the  kiln  the  capacity  of  the  intermittent  kiln  is  about 
25  barrels  of  cement  a  day  when  well  managed,  and  it  requires 
fuel  amounting  to  25  per  cent  or  more  of  the  weight  of  cement 
produced.  The  continuous  vertical  kilns  for  burning  Portland 
cement  must  be  capable  of  attaining  a  much  higher  temperature 
than  the  ordinary  lime  or  natural  cement  kiln.  The  various  pat- 
terns produce  the  same  effect  in  somewhat  similar  manner  to  the 
Shofer  kiln.  It  is  three  stories  in  height.  The  slurry  bricks  are 
put  into  the  kiln  on  the  upper  fioor  through  charging  doors  at  the 
foot  of  the  stack.  The  heat  arising  from  the  combustion  below 
thoroughly  dries  the  bricks  and  heats  them.  The  fuel  is  put  in 
through  stoke  holes  on  the  floor  below,  and  may  be  of  the  cheaper 
kinds  of  coal.  The  combustion  takes  place  in  a  seeiion  of  the 
^liaft  which  is  vei7  much  less  in  cross  section  than  either  above  or 
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below^  that  the  draft  may  be  concentrated  and  the  heat  as  intense 
as  is  necesiijarv.  The  el  inker  is  removed  below  fiftm  an  enlarged 
section  of  the  kiln,  iind  a^  it  is  removed  the  material  above  drops 
down,  thus  making  the  action  of  the  kihi  continiioiis.  The  draft 
of  air  for  the  fire  being  througli  the  hot  clinker,  serves  to  cool  that 
material  and  itself  becomes  heated  and  thus  aids  combustion.  These 
kilns  are  economical  of  fnel,  requiring  about  1:^  per  cent  of  the 
weight  of  the  cement  product  in  coal.  They  may  he  rini  as  high 
as  75  barrels  of  cement  a  day.  The  product  i^  more  uniform  than 
with  the  intermitt-ent  kiln,  hut  ?till  require  s  careful  selection,  as 
the  process  is  not  absolutely  under  the  crm>tant  control  of  the 
operator. 

The  rotary  kiln  wan  invented  in  England,  but  was  Tiiade  Ricce>^s- 
ful  in  this  country.  In  the  Lehigh  region  the  powdered  stone,  hav- 
ing been  thoroughly  dried  before  grinding,  is  fed  into  the  upper 
end  of  the  rotary  kiln,  vvhieh  i?  a  steel  oylindia-,  lined  as  necessary, 
about  6  feet  in  diameter  and  from  50  to  75  feet  long,  depending 
somewhat  upon  the  form  of  the  materia]  to  be  lairnod,  revolving 
slowly.  It  is  set  on  a  slight  incline  so  that  the  raw  material 
gradually  runs  to  the  lower  end.  Gas,  oil  or  powdered  coal  is 
used  as  fuel,  the  one  used  being  forced  under  pressure  into  the 
lower  end,  all  three  burning  at  the  point  of  entrance  with  about  tlio 
same  character  of  llanie.  The  force  of  blast,  anion nt  r>f  fuel,  and 
rate  of  rotation  of  the  cylinder  Ijeing  nnder  the  in&tanfcaneou,<^  con- 
trol of  the  operator,  the  character  of  the  ]»nHliut  depen<ls  entirely 
upon  his  attention  to  the  work,  and  |)ractieally  every  particle  of  the 
resulting  clinker  is  capable  of  making  the  highest  grade  of  cemcivt 
of  wdiieh  the  material  i<^  capabh:-.  The  rotar\'  kiht  burns  in  fuel  a 
little  more  than  one-third  the  weight  of  the  cement  produced,  and 
kilns  are  nnnie  capable  of  turning  out  100  to  \i)0  or  men  175  barrels 
of  cement  a  day.  ^I'he  elTect  of  this  kiln  npon  the  development  of 
the  cenie]U  ludnFitn^  is  cunBidered  later. 

The  clinker  may  he  run  through  crushers  and  erackers  if  large 
enough  to  m  cd  it.  That  frnni  rotary  kilns  is,  however,  so  small, 
say  the  size  of  peas  or  a  little  larger,  that  this  is  not  necessary.  A 
few  mills  nee  hnhr-stones  for  grinding,  hut  most  Portland  cement 
clinker  is  too  hard  to  grind  economical ly  in  this  manner.  The 
Griffin  mill,  an  American  invention,  coTisists  of  a  steel  ring  against 
the  inside  surface  of  which  a  heavy  steel  roll  revolving  on  a  vertical 
shaft   jiresses   by   centrifugal    fnrrt'.      A    separatnr   dn^ps   tlu^   fine 
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material  into  conveyors  for  transfer  to  the  stock  room  and  returnj 
the  coarser  injitcrial  to  the  inill  for  further  pfriiidlng.  Other  mills 
oD  similar  principle  but  ilifferintr  materially  in  ile&ign  arc  entering 
the  field.  The  ball  mill  is  approximately  a  cylinder  partly  filled 
with  steel  balls  ar  round  pebbles  of  very  hard  stone  and  arranged 
with  screens  for  separating  the  tine  prodnet  and  returning  the 
coarse  product  t*>  the  mill.  It  was  originally  used  in  the  same 
manner  as  (the  other  mills  mentioned,  hut  is  now  generally  used  as 
a  first  reducer,  the  material  when  it  is  reduced  to  the  re<piir{*d  size 
passing  to  a  tube  mill,  which  has  a  cnntinurvus  cylindrical  surface, 
is  much  longer,  and  set  on  a  slight  inclination  so  that  the  material 
passes  slowly  from  one  end  of  the  rinll  to  the  other.  The  size  of 
the  particles  of  clinker  fed  to  the  tube  mill,  the  amount  of  pebbles 
with  which  it  is  charged,  the  rate  of  rotation  and  the  lenglb  of  the 
tube  are  variable  quantities,  the  resulting  design  in  any  particular 
ciise  giving  a  uniform  fineness  of  pro^lnet.  The  clinker  from  the 
hall  mill  is  fed  into  the  tube  mill  through  the  axis  at  the  upper 
end  and  drops  out  at  the  circumference  or  otherwise  as  desired  at 
the  lower  end.  If  the  mill  is  properly  designed,  a  separator  to  re- 
turn partly  grmjnd  material  is  not  necessary.  There  are  also 
closed  pebble  mills  into  which  the  material  to  be  ground  is  intro- 
duced in  charges,  each  charge  being  run  a  definite  length  of  time, 
as  determined  by  experience.  The  finely  ground  material  is  then 
removed,  and  a  new  charge  put  in.  With  any  of  the  apparatus  men- 
tioned any  desired  degree  of  fineness  can  he  secured.  The  particu- 
lar apparatus  to  be  used,  and  the  length  of  time  the  material  must 
1)';  retained,  depend  upon  the  hardness  of  the  material,  the  fineness 
desired,  and  the  cost  of  operation  allowable. 

1ti  some  factories  the  raw  materials  are  limestone  and  clay  or 
shale,  which  may  be  treated  by  the  dry  or  the  semi-wet  processes 
already  described. 

In  most  of  the  factories  t>f  Ohio,  Indiana  and  Michigan 
the  wi^t  pn^cess  of  ndxing  the  materials,  or  some  modification  of  it 
is  U8t*d.  The  marl  is  excavated  from  the  lake  or  marsh  at  the  bot- 
tom nf  which  it  has  been  deposited  and  pumped  f>r  otherwise  con- 
veyed to  a  bin  or  basin  in  the  factory^  The  clay  or  shale  is  brought 
in  from  the  bank  and  the  two  materials  are  mixed  in  edge  runner 
mills  witli  water  enough  to  allow  the  mixture  to  How  into  another 
liasin  and  be  pumped  tln-ough  wet  grinding  mills,  and  kept  moving 
in  tardus  where  it  is  amihi^ed  and  the  mixture  corrected.     Thence 
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the  wet  material  ii*  pumped  into  the  upper  end  of  rotary  kilns  simi- 
lar to  tliose  mentioned  above^  dropping  out  at  the  lower  end  as  well 
bnrned  Portland  cement  elinker.  The  process  of  mixing  varies 
somewhat  iu  different  niills^  but  is  in  principle  that  followed  in 
the  best  European  plants.  The  material  variations  are  no-ted  in 
the  descriptions  of  works. 

One  or  two  factories  in  this  conntiy  use  chalk  and  clay. 

The  nianufticture  of  a  cement  from  blast  furnace  slag  is  a  re- 
cent development  in  this  country.  Two  factories  are  now  taking 
the  slag  from  furnaces  using  suitable  ore,  cooling  it  suddenly  with 
water  and  mixing  the  resulting  slag  sand  with  limestone  or  lime. 
The  materials  are  thoroughly  dried  and  mixed  a)id  theu  pulverized 
and  fed  to  a  rotar}^  kiln  according  to  the  dry  proces.-.  The  resulting 
clinker  is  ground  and  produces  a  cement  with  similar  constituents 
and  characteristics,  and  made  by  a  similar  process  to  other  Ameri- 
can Portland  cements,  so  that  it  can  not  be  excluded  by  definition 
of  process  or  product  from  the  list  of  Portland  ccmeTit^. 

Several  factories  are  producing  a  cement  propirly  classed  as 
pozauolana  by  mixing  blast  furnace  slag,  prepan  d  as  described,  with 
slaked  lime  and  grinding  to  the  desired  iinenoss.  Although  sold 
under  the  name  of  Portland  cement  and  available  for  many  of  the 
same  purposes,  it  is  not  a  true  Portland  cement  according  to  the 
more  restricted  definition  given.  It  is  distinguished  in  the  subse- 
quent descriptions  and  lists  by  the  added  wnrd  jiozzuolana, 

A  short  statement  of  the  principal  reasons  for  the  enormous 
development  of  the  American  cement  industry*  niay  be  of  interest. 
It  is  largely  dne  to  two  causes.  One  is  the  increase  in  density  of 
population  and  the  consequent  increase  in  the  amount  of  work  in 
which  cement  has  long  been  used  in  the  ^nnt  extension  of  the 
number  of  uses  to  which  cement  can  be  pni;  and  the  other  is  the 
developiiieiit  of  lalH>r-saving  processes  for  manufacture  which  re- 
duce the  cost,  so  that  cement  can  be  ii!?ed  for  many  constructions 
from  which  ft  luis  been  largely  excluded  on  account  of  the  relative 
cheapness  of  otlier  materials. 

The  intermittent  vertical  kiln,  similar  to  the  lime  kiln,  was  first 
used  in  burning  natural  cement,  perhaps  as  early  as  1823,  in  this 
coimtry.  It  w^as  soon  followed  by  the  continuous  kiln,  of  similar 
type,  but  with  more  than  double  the  capacity,  because  no  time  was 
lost  in  cooling  the  calcined  material  and  recharging  and  refiring 
the  kiln.     The  comparatively  low   temperature  in  these  kilns  is 
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siiSicient  for  tlie  caleinatioo  of  the  Batural  cement  rock;  in  fact,  a 
higher  temperature  injures  the  product  from  some  deposits  of 
cement  rock. 

The  Portland  cement  industry^  developed  in  other  countries, 
notably  in  England,  France  and  Germany,  using  chalk  or  lime- 
stone and  clay  as  materials.  Intermittent  kilns  like  the  dome 
kilns,  continuous  kilns  like  the  Dietzsch,  and  ring  kilns  like  the 
Hoffman  were  need,   the  liigh  temperatures  necessary   for   com- 

Iplete  calcination  of  the  exact  mixture  necessary  for  Portland 
cement  being  obtainable  in  the  special  combustion  chambers  or  by 
the  methods  of  charging  and  burning.  With  the  very  best  of  care, 
however,  it  was  impossible  to  secure  uniform  calcination  of  all 
the  products  of  the  fnmace,  and  very  careful  selection  of  clinker 
was  necessar}'  that  the  cement  be  uniform.  This  necessitated  much 
hand  labor  with  a  certain  expertness,  and  with  the  vast  amount 
of  labor  necessarj'  in  making  bricks,  drying  them  and  depositing 
them  in  the  kiln  and  the  many  handlings  between,  made  a  total 

\  which,  under  American  conditions  of  labor,  insured  a  price  too  high 

to  compete  with  cement  produced  with  the  cheaper  labor  of  Europe, 

Notwithstanding  this  and  the  entire  difference  in  materials,  Mr. 

I'D.  0.  Sajlor  conceived  the  idea  of  making  Portland  cement  by 
European  methods,  modified  to  make  them  fit  the  materials  he  had, 
viz.:  the  natural  cement  rock  of  the  Lehigh  region  and  limestone. 
After  years  of  experimenting  he  succeeded  in  making  a  high  grade 
of  Portland  cement  by  mixing  the  two  kinds  of  rock  in  proper  pro- 
portions, and  by  introducing  labor-saving  devices  and  improved 
machinery  was  able  to  compete  in  the  American  market  with 
foreign  cements^  with  some  help  from  the  tariff,  except  where  the 
prejudice  iq  favor  of  foreign  cement  at  any  price  could  not  be 
overcome. 

Ten  years  after  Mr.  Saylor  made  his  first  Portland  cement  Ran- 
some  patented  in  England  and  the  United  States  the  rotary  kiln, 

I  using  gas  for  fuel,  but  with  the  small  kilns  used  and  the  previous 
treatment  of  raw  material  it  was  a  failure.  The  Atlas  Portland 
Cement  Company  took  up  the  kiln,  and  with  the  more  favorable 

[hard  and  dry  materials  of  the  Lehigh  valley  finally  made  a  success 
of  it.  Crude  oil  was  later  introduced  for  fuel  and  the  present  tend- 
ency is  to  nse  finely  powdered  coah 

Mention  should  be  made  of  earlier  use  of  the  kiln  vrith  reason- 


i 


18         DIRECTOEY  OF  AMERICAN  CEMENT  INDUSTRIES. 

able  success  by  Duryee  and  Sanderson  at  Montt  ziiiiia  and  WallJdH, 
N".  Y.J  in  works  which  are  not  now  in  operation. 

With  the  success  of  this  kiln  the  development  of  the  Port  hind 
eomeiit  indnstry  in  this  country  began  in  earnest.  It  is  possible 
to  carry  the  material  from  the  raw  material  ears  to  the  finished 
package  of  cement  without  any  handling,  and  this  great  reduction 
in  the  cost  of  labor  enables  the  American  manufacturer  to  com- 
pete successf oily  in  price  with  any  country  in  the  world. 

In  1893  the  Warner  Portland  Cement  Company  tried  the  per- 
fected kiln  upon  wet  slurry^  obtsiined  by  the  mixture  of  marl  and 
clay  in  pug  mills^  instead  of  drying  and  pidvermng  bricks  nmne 
of  it  and  attempting  to  calcine  this  dust  according  to  the  method 
which  failed  in  England.  This  was  successful,  aiul  the  develop- 
ment of  the  manufacture  of  cement  in  Northern  Qkia  and  Indiana, 
and  in  Michigan^  is  due  to  this  success,  tlic  wet  material  fed  in  at 
one  end  of  a  60-foot  kiln  coming  out  at  the  other  perfectly  calcined 
Portland  cement  clinker  of  the  size  of  peas. 

One  feature  of  the  rotary  kiln  process  is  the  absolute  uniformity 
with  wliieh  the  clinker  can  be  calcined.  The  introduction  of  vari- 
able speed  apparatus  puts  the  kilns  nnder  the  absolute  control  of 
the  expert  in  charge  of  them^  and  he  can  determine  exactly  the 
rate  and  amount  of  calcination  the  material  sliall  receive. 

The  capacity  of  the  rotary  kilns  in  use  averages  about  135  barrels 
a  day,  say  six  times  the  capacity  of  the  old  intermittent  kiln.  They 
require  more  than  twice  tlie  fuel  of  the  continuous  vertical  kiln 
per  barrel  of  product,  so  that  there  is  some  otispt  to  the  saving  in 
labor  cost. 

Another  hrancli  of  the  process  in  which  there  has  been  great  im- 
provement is  the  grinding  of  clinker  and,  where  required^  of  the 
dry  raw  materials.  There  are  two  general  t  l;is.<es  of  milts;  those  in 
which  tli(^  fine  dust  is  separated  from  the  partly  ground  material, 
the  latter  lieing  returned  to  the  mills;  and  those  in  which  the 
process  is  continued  long  enough  to  turn  out  the  finished  product 
of  sufficient  fineness.  Tliere  are  indication^  of  still  further  im- 
provement in  this  direction  in  the  near  future  in  regard  to  cheap- 
ness of  operation.  It  is  difficult  to  conceive  of  a  better  result  so 
far  as  fineness  and  uniformity  of  grinding  is  concerned,  any  de- 
sired degree  of  pulverization  being  attainable. 

The  amount  and  the  rapidity  of  the  development  are  indicated  by 
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following  figures,  most  of  them  from  the  reports   of   the   United 
States  Geological  Survey: 


Year. 

No.  of  Works. 

Product. 

Value.* 

1890 

16 

335,500 

$704,050 

1892 

16 

547,440 

1,152.600 

1893 

19 

590,652 

1,158,138 

1895 

22 

990,324 

1,586,830 

1896 

26 

1,543,023 

2,424,011 

1897 

29 

2,677,775 

4,315,891 

1898 

31 

3,692,284 

5,970,773 

1899 

5,146,064t 

1900 

50 

9,900,0001 

*The  value  includes  packages  prior  to  1895.   The  value  in  bulk  is  driven  in  1895  and  later. 
fEstimated. 

The  distribution  of  the  manufacture  of  Portland  cement  and  the 
development  in  the  regions  named  is  shown  in  the  following  table: 


■« 

1890. 

• 

1898. 

District. 

No. 
Works. 

Barrels. 

Per 
Cent. 

No. 
Works. 

7 

9 

6 
9 

Barrels. 

Per 
Cent. 

New  York 

4 

5 

2 
5 

65,000 

201,000 

22,000 
47,500 

19.4 

60 

6.5 
14.1 

554,358 

2,674,304 

265,872 
197,750 

15 

Lehigh  Co.,  Pa.,  and..  ) 
Phillipeburg,  N.  J.  . . .  ) 
Ohio 

72.4 
7.2 

All  other  sectioDS 

5.4 

The  principal  materials  used  are  the  mixtures  of  cement  rock  or 
clay  and  limestone  and  the' mixtures  of  clay  and  marl.  The  develop- 
ment of  the  two  is  proceeding  by  nearly  equal  steps.  The  great 
majority  of  the  new  works  are  in  the  Lehigh  ajid  related  regions  of 
the  first  class  and  in  the  marl  region  of  Ohio,  Indiana  and 
Michigan. 

The  tendency  to  change  in  the  proportion  of  cement  used  of  each 
of  the  great  classes,  natural  hydraulic,  foreign  Portland  and  Ameri- 
can Portland  is  shown  by  a  comparison  of  the  figures  for  1893  and 
1898,  as  follows: 


Year. 

Natural  Hydraulic. 

Imported. 

American  Portland. 

1893 

1898 

Barrels. 

7,411,815 
8,418,924 

Per  Cent. 

69.4 
59.6 

Barrels. 

2,674,149 
2,013,818 

Percent. 

25.1 
14.3 

Barrels. 

590,652 
3,692,284 

Per  Cent. 

5.5 
26.1 
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The  gain  in  the  nse  of  American  Portland  cement  on  the  use  of 
imported  Portland  cements  is  shown  more  dearly  thus: 


Year. 

Per  Cent,  of  AmoricJiH 

Per  Cent,  of  Imported 

Portlttnd  CJsed. 

CemBQt  V^d. 

1891 

13 

87 

1896 

35 

65 

1896 

65 

35 

1899 

74 

26 

1900 

80* 

20 

That  this  increase  in  percentage  for  American  cGinent  is  due  to 
the  increase  in  the  manufacture  of  American  cement  is  shown  by 
the  table  of  the  growth  in  the  American  cement  industry  and  by 
the  following^  showing  the  uniformity  in  the  rate  of  importation 
of  foreign  cements : 


Year. 

Barrels  Imported. 

1890 

2.584.12') 

1S92 

2,68*1.921 

1893 

2,674,149 

ism 

2,997,395 

1896 

2,98^,597 

1897 

2,090,924 

1898 

2,013,818 

1899 

2,209,023 

1900 

2,500,000* 

•Estimated. 

The  rapid  development  in  the  nge  of  the  rotary  kiln  is  shown  as 
follows^  the  figures  being  in  thousandfl  of  barrels  manufactured; 


Yoar* 

Barrels,  by  Eotary 

BamslB  by  Yt^rlical 
Kilns. 

Kilus. 

1893 

149,000 

44l,a)0 

1894 

242,000 

556,000 

1895 

400,000 

589,000 

1896     . 

6:^2,000 

910,000 

1897 

1,311,000 

Laxiooo 

1898 

2,170,000 

1,521,000 

The  development  in  the  three  or  four  years  next  following  1898 
ifi  almost  entirely  by  the  use  of  the  rotary  process,  so  that  when  the 
reports  from  the  factories  completed  in  1899  aud  1900  and  to  be 
completed  in  1901  and  1D02  are  available  the  veitical  kiln  will  be 
left  far  in  the  rear. 

The  export  of  cement  has  but  just  begun.  As  the  increase  in 
supply  becomes  equal  to  the  demand  competition  reduces  prices  and 
new  markets  will  be  sought.  The  economies  in  manufacture  which 
have  been  introduced  recently  will  enable  some  factories  to  com- 
pete Buceessfnlly  with  cements  of  other  countries  in  price,  as  they 
are  now  able  to  compete  in  quality,  and  exports  may  be  expected  to 
increase  at  a  gatiifaetory  rate. 
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The  metliods  of  testing  cement  which  are  usually  considered 
standard  by  American  engineers  are  those  adopted  by  the  Ameri- 
can Society  of  Civil  Engineers  in  1885^  being  recommended  by  a 
strong  committee  with  full  theoretical  and  practical  knowledge  oi 
the  subject.  The  report  of  thia  committee  is  given  almost  in  full 
as  on  the  whole  the  most  satisfactory  statement  of  the  lests  which 
should  be  required  and  the  methods  of  making  thein.  Some  special 
tests  which  have  been  developed  since  1885  are  appended,  as  well 
a:5  some  comments  on  the  various  tests  brought  out  by  a  committee 
of  the  American  Society  of  Civil  Engineers  in  1898  and  1899: 

The  testing  of  cement  is  not  so  simple  a  procct^s  as  it  is  sometimes 
thought  to  be.  No  small  degree  of  experience  is  necessary  before 
one  can  manipulate  the  materials  so  as  to  obtain  even  approximate^ 
ly  accurate  results.  The  first  tests  of  inexperienced  though  intelli- 
gent 4ind  careful  persouSj  are  usually  very  contradictory  and  inac- 
curate,  and  no  amount  of  experience  can  eliminate  the  variations 
introduced  by  the  |:iersonal  equations  of  the  most  conscientious  ob- 
servers. Many  things,  apparently  of  minor  importance^  exert  such 
a  marked  influence  upon  the  results,  that  it  is  only  by  the  great- 
est care  in  eveiy  particular^  aided  by  experience  and  intelligence, 
that  trustworthy  tests  can  be  made. 

The  test  for  tensile  strength  on  a  section  area  of  one  square  inch 
is  recommended,  because^  all  things  considered,  it  seems  best  for 
general  use.  In  the  small  briquette  there  is  less  danger  of  air  bub- 
bles, the  amount  of  material  to  be  handled  is  smaller,  and  the 
machine  for  breaking  may  he  lighter  and  less  costly. 

The  tensile  test,  if  properly  made,  is  a  good,  though  not  a  per- 
fect indication  of  the  value  of  a  cement.  The  time  requisite  for 
making  this  test,  whether  applied  to  either  the  natural  hydraulic 
or  the  Portland  cements,  is  considerable  (at  least  seven  days,  if  a 
reasonably  reliable  indication  is  to  be  obtained),  and,  as  work  is 
usually  carried  on,  is  frequently  impracticable.  For  this  reason 
short  time  tests  are  allowable  in  cases  of  necessity^  though  the  most 
that  can  be  done  in  such  testing  is  to  determine  if  the  brand  of 
cement  is  of  its  average  quality.  It  is  believed,  however,  that  if  a 
neat  cement  stands  the  one-day  tensile  test,  and  the  tests  for  check- 
ing and  for  fineness,  its  safety  for  use  will  be  sufficiently  indicated 
tse  of  a  brand  of  good  reputation ;  for^  it  being  proved  to 
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be  of  average  quality,  it  is  fair  to  suppose  that  its  subsequent  condi- 
tion will  be  what  former  experiments^  to  which  it  owes  its  repiita- 
tion^,  indieate  that  it  should  be.  It  cannot  be  said  that  a  new  and 
nn tried  eeiiient  will  l>y  tlie  same  tests  be  proved  to  be  Batii^faetorv ; 
only  a  series  of  testis  for  a  considerable  period^  and  with  a  full  dose 
of  sand,  will  show^  the  full  value  of  any  cement;  and  it  would  be 
safer  to  use  a  trustworthy  brand  without  applying  any  te<ts  what- 
ever^ than  to  accept  a  new  article  which  had  beeji  tested  only  as 
'cineut  and  for  but  one  day. 

The  test  for  compressive  strength  is  a  very  valuable  one  in  point 
of  fact,  hut  the  appliances  for  crushing  are  usually  BO^mewhat  cum- 
bersome and  expensive,  so  much  so  that  it  seems  undesirable  that 
both  tests  should  be  embodied  in  a  uniform  method  proposed  for 
general  adoption.  Where  great  interests  are  at  stake,  however, 
and  large  contracts  for  cement  depend  on  the  decision  of  an  engi- 
neer  as  to  quality,  both  tests  should  be  used  if 'the  requisite  appli- 
ances for  making  them  are  w  ithin  roach.  After  the  tensile  strength 
has  been  obtained,  the  ends  of  the  broken  briquettesj  reduced  to  one 
inch  cubes  by  grinding  and  rubbing,  should  be  used  to  obtain  the 
compressive  strength. 

Fineness. — The  strength  of  a  cement  depends  greatly  upon  the 
fineness  to  which  it  is  ground,  especially  when  mixed  wdth  a  large 
dose  of  sand.  It  is,  therefore,  recommended  that  the  tests  be  made 
with  cement  that  has  passed  through  a  isTo.  100  sieve  (10,000 
meshes  to  the  square  inch),  made  of  No.  40  wire,  Stubbs^  wire 
gauge.  The  results  thus  obtained  will  indicate  the  grade  which  the 
cement  can  attain,  under  the  condition  that  it  is  finely  ground,  but 
it  does  not  show  w^hether  or  not  a  given  corn  cut  oifered  for  sale 
shall  be  accepted  and  used.  The  determination  of  this  question 
requires  that  the  tests  should  also  be  applied  to  the  cement  as  found 
in  the  market.  Its  quality  may  he  so  high  that  it  will  stand  the 
tests  even  if  very  coarse  and  granular,  and,  on  the  other  hand,  it 
may  he  so  low  that  no  amount  of  pulverization  can  redeem  it.  In 
other  words,  fineness  is  no  sure  indication  of  the  value  of  a  cement, 
although  all  cements  are  improved  by  fine  grinding.  The  finer  the 
cement,  if  otherwise  good,  the  larger  dose  of  sand  it  will  take,  and 
the  greater  its  value. 

CJfcckfng  or  CracMng. — The  test  for  checking  or  cracking  is  an 
important  one,  and,  thougli  simple,  should  never  be  omitted.  It  is 
as  follows; 

Make  two  cakes  of  neat  cement  S  or  3  inches  in  diameter,  about 
\  inch  thick,  with  thin  edges.  Note  the  time  in  minutes  that  these 
cakes,  when  mixed  with  water  to  the  consistency  of  a  stiff  plastic 
mortar,  take  to  set  hard  enough  to  stand  the  wire  test  recommended 
hy  Gen.  (xilmore,  1-13  inch  diameter  wnre  loaded  wdth  :}:  of  a  pound, 
and  1-24  inch  loaded  with  one  pound.  One  of  these  cakc^s,  when 
hard  enough,  should  he  put  in  water  and  examined  frinu  day  to 
day  to  see  if  it  becomes  contorted,  or  if  cracks  show  themselves  at 
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the  edgeH,  such  uontortioiLs  or  enicks  indicating  that  the  cement  is 
unfit  for  use  at  that  time.  In  gome  eases  thu  tendency  to  crack,  if 
caused  by  the  presence  of  too  much  un slacked  lime,  will  disappear 
with  age.  Ttie  remaining  eake  should  lie  kept  in  the  air  and  its 
color  oijserved,  wldeh  for  u  g(KKl  cement  shonld  be  nniform  through- 
ont,  yellowish  bloteliea  indicating  a  poor  quality;  the  Portland 
cement  being  of  a  bluish-gray,  and  the  natural  cements  being  light 
or  dark,  according  to  the  character  of  the  rock  of  which  they  are 
made.  The  color  of  tlie  cements  when  left  in  the  air  indicates  the 
(juality  much  hcttcr  than  when  they  are  put  in  water. 

7%'sis  Recommended, — It  is  recommended  tlmt  tests  for 
hydra nlie  cements  tie  coniined  to  methods  for  determining  fineness, 
liability  to  cliecking  or  cracking,  and  tensile  strength;  and  for  the 
latter,  for  tests  of  7  days  and  upward,  that  a  mixture  of  1  jmrt  of 
cement^ to  1  part  of  sand  for  natural  cements,  and  3  parts  of  sand 
for  Portland  cements,  be  used,  in  addition  to  trials  of  the  neat 
cement.  The  quantities  used  in  the  Tuixture  should  be  determined 
by  weight. 

The  tests  shonld  be  at>yjlied  to  the  cements  as  offered  for  sale.  If 
satisfactory  resnlts  are  obtained  with  a  full  dose  of  sand,  the  trials 
need  go  no  further.  If  not,  the  coarser  particles  should  iirst  be  ex- 
eluded  by  using  a  Xo.  100  sieve,  in  order  to  determine  approxi- 
mately the  grade  the  cement  would  take  if  ground  hue,  for  fine- 
ness is  always  attainable,  while  inherent  merit  may  not  he. 

Your  committee  thinks  it  useful  to  insert  here  a  table  showing 
the  average  nnnimnm  and  maximum  tensile  strength  per  square 
inch  which  some  good  cements  have  attained  when  tested  under  the 
conditions  spccilied  elsewhere  in  this  report.  Within  the  limits 
given  in  the  following  table,  the  value  of  a  cement  varies  closely 
with  the  tensile  strength  when  tested  with  the  full  dose  of  sand. 

American  natural  cement,  neat: 

One  day,  1  hour  or  until  set  in  air,  the  rest  of  the  34  hours  in 
water,  from  40  pounds  to  80  pounds. 

One  week,  I  day  in  air,  6  days  in  water,  from  60  pounds  to  100 
pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  fnnn  100 
pounds  io  150  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  300  pounds 
to  400  yionnds. 

American  and  foreign  Portland  cements,  neat: 

One  day,  1  hour,  or  until  set  in  air,  the  rest  of  the  24  hours  in 
water,  from  100  pounds  to  140  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  250  ponnds  to  550 
pounds. 

One  month  (38  days),  1  day  in  air.  27  days  in  w^ater»  from  850 
|Huinds  to  700  ponnds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  450  ponnds 
to  800  ponnds. 
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American  natural  rt'mcnt,  1  part  of  cerneot  to  1  part  of  sand: 

One  week,  1  rlay  tJi  air,  G  days  in  water,  from  30  pounds  to  50 
pounds. 

One  month  (SS  daYFi)^  1  day  iu  air,  27  days  in  water,  froui  50 
pounds  to  SO  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water^  from  200  pounds 
to  300  pounds. 

American  and  foreign  Portland  cements,  1  part  of  cement  to  3 
part?  of  sand: 

One  week,  1  day  in  air,  G  days  in  water,  from  80  pounds  to  12o 
pounds. 

One  month  (28  days),  1  day  in  air.  27  dnys  in  water^  from  100 
pounds  to  200  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  200  pounds 
to  350  pounds. 

Standards  of  minimum  (ineiiess  and  tensile  strength  for  Portland 
cement  have  heen  adopted  in  some  forei£:n  rnnntries. 

Mixinfi,  Etc. — ^The  proportions  of  cement,  sand  and  watpr  should 
be  carefully  determined  by  weight,  the  sand  and  cement  mixed  dry. 
and  all  the  water  added  at  once.  The  mixing  ranst  he  rapid  and 
thorough,  and  the  mortar,  which  should  he  stiff  and  plastic,  should 
be  firmly  pressed  into  the  molds  with  the  trowel,  without  ram- 
ming, and  struck  off  levei ;  the  molds  in  each  instance,  while  being 
charged  and  manipulated,  to  he  laid  directly  on  glass,  slate  or  some 
other  non-absorbent  material.  The  moldinof  must  be  completed  be- 
fore incipient  setting  begins.  As  soon  as  the  briquettes  are  hard 
enough  to  bear  it,  they  should  be  taken  from  the  mokl?  nnd  he  kept 
covered  with  a  damp  cloth  nntil  they  are  immersed.  Eor  the  sake 
of  uniformity,  the  briquettes,  both  of  neat  cement  and  those  con- 
taining sand,  should  he  immersed  in  w-ater  at  the  end  of  24  honrs, 
except  in  the  case  of  one-day  tests. 

Ordinary,  fresh  clean  water,  having  a  tempera  hue  between  GO 
and  70  degrees  F.,  should  he  used  for  the  water  of  mixture  and 
immersion  of  samples. 

The  proportion  of  water  required  Varies  wilh  the  fineness,  age, 
or  other  conditions,  of  ilic'  cement,  and  tlie  teniperatuTe  of  the  air, 
hut  is  approxinmtely  a>  follows: 

Pot  briquettes  of  neat  cement:  Portland,  abrmi  2-^  per  cent.; 
natural^  about  30  per  eent. 

For  briquettes  of  1  part  ccnieiit,  1  part  sand:  ahont  lii  per  cent 
of  total  weight  of  sand  and  ci/nient. 

For  briquettes  of  I  part  cement,  3  parts  sand;  about  12  per  cent, 
of  total  weight  of  sand  and  cement. 

The  object  is  to  produce  the  plasticity  of  rather  stiff  plasterer's 
mortar. 

An  average  of  ">  briquettes  may  be  made  for  each  test,  only 
thoee  breaking  at  the  smallest  section  to  be  taken.    The  briquettes 
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should  always  be  put  in  the  testing  machine  and  broken  immedi- 
ately after  being  taken  out  of  the  water,  and  the  temperature  of  the 
briquettes  and  of  the  testing  room  should  be  constant  between  60 
and  70  degrees  P. 

The  stress  should  be  applied  to  each  briquette  at  a  uniform  rate 
of  about  400  pounds  per  minute,  starting  each  time  at  0.  With  a 
weak  mixture  one-half  the  speed  is  recommended. 

Weight. — The  relation  of  the  weight  of  cement  to  its  tensile 
strength  is  an  uncertain  one.  In  practical  work,  if  used  alone,  it  is 
of  little  value  as  a  test,  while  in  connection  with  the  other  tests 
recommended,  it  is  unnecessai-y,  except  when  the  relative  bulk  of 
equal  weights  of  cement  is  desired. 

We  recommend  that  the  cubic  foot  be  substituted  for  the  bushel 
as  the  standard  unit,  whenever  it  is  thought  best  to  use  this  test. 

Setting. — The  rapidity  with  which  a  cement  sets  or  loses  its 
plasticity  furnishes  no  indication  of  its  ultimate  strength.  It 
simply  shows  itswinitial  hydraulic  activity. 

For  purposes  of  nomenclature,  the  various  cements  may  be 
divided  arbitrarily  into  two  classes,  namely :  quick-setting,  or  those 
that  set  in  less  than  half  an  hour;  and  slow-setting,  or  those  requir- 
ing half  an  hour  or  more  to  set.  The  cement  must  be  adapted  to 
the  work  required,  as  no  one  cement  is  equally  good  for  all  pur- 
poses. In  submarine  work  a  quick-setting  cement  is  often  impera- 
tively demanded,  and  no  other  will  answer,  while  for  work  above 
the  water  line  less  hydraulic  activity  will  usually  be  preferred. 
Each  individual  case  demands  special  treatment.  The  slow-setting 
natural  cements  should  not  become  warm  while  setting,  but  the 
quick-setting  ones  may,  to  a  moderate  extent,  within  the  degree 
producing  cracks.  Cracks  in  Portland  cement  indicate  too  much 
carbonate  of  lime,  and  in  the  Vicat  cements  too  much  lime  in  the 
original  mixture. 

Sampling. — There  is  no  uniformity  of  practice  among  engineers 
as  to  the  sampling  of  the  cement  to  be  tested,  some  testing  every 
tenth  barrel,  others  every  fifth,  and  still  others  every  barrel  de- 
livered. Usually,  where  cement  has  a  good  reputation,  and  is  used 
in  large  masses,  such  as  concrete  in  heavy  foundations,  or  in  the 
backing  or  hearting  of  thick  walls,  the  testing  of  every  fifth  barrel 
seems  to  be  sufficient;  but  in  very  important  work,  where  the 
strength  of  each  barrel  may  in  a  great  measure  determine  the 
strength  of  that  portion  of  the  work  where  it  is  used,  or  in  the  thin 
walls  of  sewers,  etc.,  etc.,  every  barrel  should  be  tested,  one 
briquette  being  made  from  it. 

In  selecting  cement  for  experimental  purposes,  take  the  samples 
from  the  interior  of  the  original  packages,  at  sufficient  depth  to  in- 
sure a  fair  exponent  of  the  quality,  and  store  the  same  in  tightly- 
closed  receptacles  impervious  to  light  or  dampness  until  required 
for  manipulation,  when  each    sample    of    cement    should    be    so 
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thoroughly  iriixed,  by  sifting  or  otherwise,  that  it  >\vd\\  Iju  imiforin 
in  charaL'ler  tlimuglnnil.  its  mass. 

^Sieves, — For  tiJ^tiTlahiing  I  lie  liDwies?:  of  cement  it  will  be  con- 
venieut  to  use  three  sievu.s,  viz. : 

No.  50  (2^500  nieslnts  to  the  square  inch),  wire  to  be  of  No.  35 
Stnbbs'  wire  gange, 

1^0.  74  (5,476  niesihes  to  the  square  inch),  wire  to  hv  of  No.  3? 
Stubbft'  wire  gauge. 

No.  100  (10,000  meshes  to  the  square  inch),  wire  to  bu  of  No-  40 
Htubbs'  wire  gauge. 

The  objeet  is  to  de  tern  line  by  weight  tlie  jHTcentage  ot"  each 
sample  that  h  rejected  by  these  sieves^  with  a  view  not  only  of  fur- 
nishing the  means  of  conipari;?on  between  tecsLs  iiiade  of  diiferent 
eements  by  ditferent  observers,  hot  indicating  to  ilw  niaiiufacturiT 
the  capacity  of  his  cement  for  improvement  in  a  direction  always 
and  easily  within  his  rt^aeh.  As  already  suggested  iu  another  eon- 
nection,  the  tests  for  tensile  strengtli  sliouh!  l»c  applied  to  the 
cement  as  offerer]  in  the  market,  as  well  as  lo  that  portion  of  it 
which  passes  the  No.  100  sieve. 

For  sandj  two  sieves  are  recommended^  viz. : 

No.  20  (400  mestios  to  the  square  ineh)^  wire  to  be  of  No.  28 
Stubbs'  wire  gauge. 

No,  30  (900  meshes  to  the  square  inch),  wire  to  be  of  No.  31 
Stubbs"  wire  gauge. 

^Standard  Sand, — The  question  of  a  standard  sand  seems  one  of 
great  importance,  for  it  has  been  found  that  sands  looking  alike  and 
sifted  through  the  same  sieves  gives  results  varying  within  ratlier 
wide  limits. 

The  ]uaterial  that  seems  likely  to  give  tht^  liest  results  is  tlie 
crushed  quartz  used  in  the  manufacture  of  saod  paper.  It  is  a  com- 
mercial product,  made  in  large  qiiautilies  and  of  standard  grade-^, 
and  can  be  furnished  of  a  fairly  unifonu  quality,  ll  is  clean  and 
sharp.  As  it  would  he  used  for  tests  only,  for  purposes  of  eompari- 
*^on  with  the  local  standards,  and  with  tests  of  differeni  cements, 
not  much  of  it  woujd  l)e  required.  The  xn^v.  of  crushed  (puirtz  is 
reconni tended  by  your  eornmitteej  the  degrees  of  Uneuess  Lo  lie  such 
that  it  will  all  pass  a  No.  20  sieve  and  br  caught  on  a  No.  30  sieve. 
Of  the  regular  grade,  from  15  to  37  per  cent  of  crushed  quartz  No. 
3  passes  a  No.  3M  sieve,  and  none  of  it  passes  a  No,  50  sieve.  A  lied 
L>f  tniiform,  clean  sand  of  the  proper  size  of  grain  has  not  been 
found,  and  it  is  believed  that  to  wash,  dry,  ajid  sift  any  of  the 
available  sands  would  so  greatly  inci-ease  its  cost,  that  the  product 
would  not  he  nnieh  cheaper  tliau  the  crushed  quartz,  and  w^ould  be 
Tuuch  inferior  to  it  in  sharpness  and  uniform  hardness  of  particles. 

Molds. — The  mohls  furnished  are  usually  of  iron  or  brass.  Wood- 
en !uolds,  if  wtII  oiled  to  yjrevout  their  absorbing  water,  answer  a 
good  ]>nrposp  for  t(^ni|jomry  use,  but  speedily  beconae  unfit  for  ar- 
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curate  work.  A  (hea|),  durable,  iirc:iirah%  and  iion-corrfxlible  mold 
is  mil  eh  to  he  det^ired. 

Vlipj^. — In  Uhiiig  the  clips  reconiiiiendid  in  the  pre! i miliary  re- 
port, it  wa.s  found  in  souie  ijLstiinc't\s  tliat  the  spetjiniens  wmv  broken 
at  one  of  the  points  where  tliey  were  held.  This  was  undoubtedly 
caused  by  the  ini^ufiieient  surfaee  of  the  elip,  wliidi,  forming  a 
blunt  point,  forciul  out  the  material.  Where  the  speeinieos  were 
sufficiently  soft  to  aliow^  this  point  to  be  imbedded,  they  broke  at 
the  smallest  section,  but  when  liard  enough  to  resist  such  imbed- 
ding  they  showed  a  wedge-shaped  fracture  at  the  clips.  To  remedy 
this  the  point  should  be  slightly  Hattened,  so  as  to  allow  of  more 
metal  surface  in  contact  with  ihe  briquette.  Clips  made  in  this 
way  have  been  used,  and  good  results  obtained. 

There  should  be  a  streiigtiieniug  rib  upon  the  outside  of  the  clips 
to  prevent  them  from  binding  or  breakiiig  when  the  specimens  are 
very  strong. 

The  clips  should  be  bung  on  pivots,  so  as  to  avoid,  as  iiuich  as 
possible,  cross  strains  upon  the  briquettes. 

Alachines, — No  special  nuichint^  has  been  recommended,  as  those 
in  eommon  use  are  of  good  form  for  accurate  work,  if  properly 
used,  though  in  some  cases  these  are  needlessly  strong  and  ex- 
pensive, ^lacldnes  with  spring  balances  are  to  be  avoided,  as  more 
liable  to  error  than  others. 

It  is  by  no  means  certain  that  there  exists  any  great  ditTerence 
in  well-made  machines  of  the  standard  forms. 

Amount  of  MaUrial. — The  amount  of  matt^rial  needed  for  mak- 
ing five  briquettes  of  the  standard  size  recornmended  is,  for  the 
neat  cements,  about  one  and  two-thirds  pounds,  and  for  those  with 
sand,  in  the  proportion  of  three  parts  of  sand  to  one  of  cement, 
about  one  and  one-quarter  pounds  of  sand  and  six  and  two-thirds 
ounces  of  cement. 

Accelerated  Tests. — ^Several  tests  have  been  used  by  various 
authorities  which  accelerate  the  action  of  the  ingredients  of  the 
cement  and  thus  make  it  possible  to  determine  its  soundness  with- 
out waiting  the  long  periods  of  time  which  are  necessary  under 
ordinary  conditions.  The  simplest  test  of  these  is  the  boiling  test, 
and  while  It  is  a  test  which  is  considered  to  be  rather  hard  for  a 
cement  to  pass,  most  of  the  American  Portland  cements  and  many 
of  the  natural  hydraulic  cements  can  pass  it.  In  the  case  of  the 
latter, class  of  cements,  liowever^  inability  to  pass  this  teat  does  not 
always  pro%'e  unsoundness  of  the  cement,  for  some  very  excellent 
natural  hydraulic  cements  have  ingredients  which  can  not  be  ex- 
pected to  pass  this  test,  and  still  the  cement  may  be  entirely  satis- 
factory for  the  work  required  of  it.  With  the  understanding,  there- 
fore, that  failure  to  pass  the  test  should  call  for  further  study  of  a 
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cement  rather  than  for  its  absolute  rejection^  tlie  test  is  one  of 
much  Yalne,  As  presented  by  Prof.  Tetniajer,  the  pats  are  put  in 
cold  water  as  soon  as  possible  after  gauging,  the  water  is  raised  in 
about  oue  hour  to  boiling  temperature  and  the  boiling  is  continued 
for  three  hours.  Some  alow-setting  cements  can  not  be  put  into  the 
water  until  they  have  set  The  pats  should  not  have  thin  edges  but 
should  be  rolled  into  balls  and  carefully  flattened.  Le  Chatelier 
makes  the  pats  in  cylindrical  form^  3  centimeters  long  and  tlie 
same  diameter.  An  American  would  make  the  dimensiout^  eacli 
one  inch.  Needles  are  set  in  eacli  end  and  observations  on  the  dis- 
tance apart  of  their  points  show  tlie  amount  of  swelling.  The 
water  is  raised  to  boiling  point  in  fifteen  to  thirty  minutes  and 
maintained  there  for  six  hours.  The  pats  i^re  allowed  h>  cool  before 
final  measurements  are  taken.  The  pats  are  allowed  to  set  and  the 
test  is  made  within  24  hours  after  the  time  of  final  set.  Other 
accelerated  tests  use  moist  hot  air^  steam  and  liot  water,  steam  or 
water  under  pressure^  dry  closets  under  a  temperature  above  boil- 
ing pointy  and  a  gas  llame.  The  steam  and  hot  water  tests  are  mo^t 
uniform  and  satisfactory  and  the  boiling  test  is  much  the  easiest  of 
application. 

Chemical  Analysis, — -This  is  of  much  value  in  determining  the 
probable  characteristics  of  a  new  cement  and  in  tcf^ting  from  time 
to  time  the  freedom  of  the  cement  from  adulterations.  These  tests 
should  be  intrnsted  to  chemists  of  experience  in  analysis  oT  cement, 
though  any  competent  cheuilst  can  make  tliem   if  necessary. 

Adulterations. — Microseopie  examination  may  detect  adulter- 
ation. Slag  adulterant  may  be  detected  by  stirring  the  cement  into 
a  mixture  of  methylene  iodide  and  benzine.  When  allowed  to 
stand  the  cement  will  settle  to  the  bottom,  witli  the  slag  on  top. 
The  density  of  the  mix  In  re  must  be  carefully  fixed  at  the  desired 
amount  J  say  2.95,  by  adding  the  proper  amount  of  benzine.  Ma- 
chines are  made  for  tests  of  abrasion  of  cement  ami  concrete.  A 
nnmber  of  otlier  tests  are  jnojsosed  for  special  purpose:^,  but  they 
need  not  be  considered  here,  as  thti  testa  given  aie  those  which  arc  of 
most  value  for  commercial  purposes,  and  thos(3  not  mentioned  are  of 
little  value  nnless  made  and  interpreted  by  experts. 

In  a  paper  by  Prof.  W.  K.  Hatt  before  the  Indiana  Engineers'  So- 
ciety occurs  the  following  paragraph,  indicating  a  method  of  detect- 
ing slag  adulteration  of  cement : 
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The  appearance  of  the  blag  cement  ih  clmracterized  by  a  delicate 
lilac  eolor,  in  mme  eases  almost  wliite.  \\1ieii  cement  is  made  from 
slag  by  a  prtxe^ss  involving  roasting  the  cement  is  of  a  dark  color 
like  that  of  ordinary  dark  colored  Portland.  It  has  not  the  coarse 
or  gritty  feeling  which  characterizes  most  Portland  cement  It 
works  fat,  sets  slowly  and  passes  ordinarv^  tests  of  permanence 
of  volume. 

A  pat  of  the  cemeiil  exposed  to' the  air  has  to  be  well  covered  to 
prevent  the  surface  from  cracking.  After  drying  out,  it  will  exhibit 
discolorations,  yellowish  or  brown,  whereas  the  pat  hardened  under 
water  will  not  exhibit  such  discolorations.  The  characteristic  color 
of  the  fracture  of  a  water-hardened  briquette  is  green,  but  when 
the  briquette  dries  out  the  fracture  becomes  white.  The  writer  has 
noticed  this  green  color  with  a  subsequent  change  to  white  in  the 
case  of  a  well  known  Portland  cement,  jind  also  the  discolorations 
in  the  pat^  indicating  slag  adulteration.  The  green  color  is  due  to 
the  presence  in  slag  cement  of  sulphide  of  iron  or  sulphide  of  cal- 
cinm.  This  sulphide  beromes  oxidized  <m  exjjosure  to  the  air  and 
changes  color.  Slag  cements  usually  coutain  from  1  to  1^  per  cent, 
of  sulpirides.  It  is  this  tendency  to  oxidization  on  exposure  to  air 
which  is  destructive  to  mortar  made  of  slag  cements  containing  an 
excess  of  sulphides  and  makes  it  necessary  to  use  the  product  in 
underground  situations  or  the  interior  of  thick  walls.  A  parallel 
test  of  briquettes  hardened  in  air  and  water  should  he  made  to 
check  up  presence  of  sulphides.  This  disintegration  does  not  occur 
in  case  of  all  slag  cements.     It  is  not  a  necessary  defect. 

A  committee  of  the  American  Society  oi  Civil  Engineers  had  the 
question  of  the  adoption  of  standard  methods  of  manipulation  of 
the  tests  above  described  under  consideration  nearly  two  years,  and 
issued  a  circular  asking  for  suggestions  and  criticisms.  Forty-five 
replies  were  received,  which  number,  in  the  opinion  of  the  com- 
mittecj  does  not  indicate  a  very  general  interest  in  the  subjectj  while 
on  many  points  the  replies  differ  so  ^n'eatly  that  the  committee  has 
not  yet  decided  upon  the  formulation  of  a  set  of  recommendations. 
It  is  proliahly  true  that  the  small  number  of  replies  is  not  due  so 
much  to  the  lack  of  interest  in  the  subject  as  to  the  fact  that  very 
few  persons^  aside  from  the  experts  who  did  reply,  are  able  or 
willing  to  answer  any  large  number  of  the  questions.  The  average 
of  the  opinions  oifered  may  be  stated  as  follows : 

Sampling. — The  amount  of  cement  to  be  accepted  on  the  results 
obtained  from  a  single  sample  is  dependent  on  the  kind  aud  repu- 
tation of  the  cement.  The  amount  and  kind  of  work  should  also  be 
considered.  The  amounts  mentioned  by  various  engineers  vary  from 
a  sample  frorn  one  barrel  w  tliret'  to  one  in  a  carload,  the  pref- 
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ercnce  being  tor  ooe  barrel  in  ten.  The  auger  or  sugar  trier  is 
generally  uned  to  secure  a  siuiiple  from  the  center  ot  the  package, 
and  nearly  all  keep  samples  from  the  different  packages  distinct. 
This  is  correctj  for  variation  is  what  is  to  be  detected. 

Chemical  Aitali/ai^. — ^This  is  needed  only  in  selecting  a  new 
cement  for  acceptance  and  in  securing  data  for  final  condemnation 
of  a  brand  which  is  not  keeping  up  to  tlie  standard.  The  elements 
or  componnds  wiiieh  shonld  be  determined  are  tnagnesia,  j^uI- 
phates  and  a dn iterations.  Some  determine  al^o  iime^  silica^  alu- 
mina and  iron,  making  the  analysis  as  complete  as  that  of  the 
manufacturer.  Except  for  use  in  sea  water  or  in  other  peculiar 
surroundings,  the  whole  analysiB  is  not  nsnally  required. 

Microscopical  Tests.— Them  are  generally  considered  to  be  un- 
necessarj^j  but  they  are  of  some  value  in  deternaiaing  adulterants 
and  the  character  of  the  grains  of  cement,  ilius  giving  some  check 
on  burning  and  grinding.  From  a  hand-microscope  to  magnify- 
ing powers  of  80  to  600  diameters  are  recommended  by  various 
engineers. 

Fineness. — Eiehle  sieves  made  according  to  the  requirements 
stated  above^  with  50,  74  and  100  mGshe^  t<j  the  inchj  are  sug- 
gested for  natural  cemeut,  and  those  with  74,  100  and  200  meshes 
for  Porthrud  cements.  About  four  ounces  is  the  popular  amount 
to  be  subjected  to  test.  Hand-shaking  is  said  lo  be  preferable  to 
machine-shaking. 

Apparent  Densiiy  or  Weight  per  Cuhic  Foot — There  arc  so 
many  variables  that  this  determination  is  considered  to  be  of  lit- 
tle value.  One  engineer  presents  a  description  of  an  apparatus 
for  deterndning  tlic  weiglit  of  a  briquette,  cf>r reeling  it  by  sub- 
tracting the  water  used. 

True  Dpusity  or  Spcoific  Gravily. — A  few  think  this  determi- 
nation is  of  some  value,  especially  in  an  investig^rtion  of  the  mode 
of  manufacture,  one  engineer  stating  that  it  is  the  only  test  by 
which  the  ]3ro|jer  calcination  r»f  the  clinker  can  be  detennined. 

Standard  Sand. — Qnaii>;  :^and  of  the  standard  set  above  is  pre- 
ferred for  tests  to  be  compared  with  those  nnide  by  others.  For  ordi- 
nary watch  test  on  accepted  brands,  the  local  natural  sand,  properly 
sifted  to  secure  uniformity  in  size,  should  be  snincient.  The  size 
is  that  passing  a  Ko.  20  sieve  and  refused  by  a  No.  30  sieve. 

Preparation  of  Paste.^. — This  is  the  field  in  which  the  personal 
equation  of  the  operator  has  most  effect  upon  the  results  of  tests 
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aiid  iis  also  that  in  which  (oiiclitiun^  fur  the  moment  ol  iiiixiiig, 
f>f  moisture  of  atiiio^plu'ru  and  of  materials  bi'fort^'  iiiixing,  of  ce- 
ment as  measured  or  weiglied,  of  sand  and  of  temperature,  are  of 
considerable  importance.  Thti  general  npinion  srenis  to  be  that 
the  iiame  method  of  preparation  should  be  used  for  each  test,  but 
the  answers  in  the  negative  are  from  persons  whose  opinions  have 
suSieient  weiglit  to  leave  the  question  open  as  yet.  The  irerman 
official  rules  provide  for  neat  tcst^  for  time  of  netting  and  sound- 
ness, and  lor  tests  of  Mnd  lUid  t-ement  mortar  for  ritrength.  The 
Anierieau  practice  ,'ieeMis  to  have  been  to  test  the  cement  neat  for 
strength,,  but  the  addition  o(  Ww  test  of  mortar  ha.s  become  popu- 
lar, and  should  be  provider!  for  in  the  standard  rules.  Experience 
indicates  that  tlie  rcsidls  of  such  tests  are  the  more  valuable,  when 
properly  made,  but  ifial  they  should  not  entirely  displace  the  neat 
cement  tests* 

Eighty  per  cent,  of  the  answers  say  that  the  proportions  of 
sand,  cement  and  water  should  be  stated  by  weight.  This  is  un- 
questionably the  safest  way  to  get  uniform  mixtures,  the  volume 
of  cement  varying  go  much  witli  the  method  of  handling.  Water 
varies  so  slightly  in  weight  per  unit  volunu*  thai  it  can  be  meas- 
ured in  tlie  most  convenient  manner.  The  pro pgrt ions  will  be 
measured  by  volume  in  actual  work,  but  they  sliould  be  fixed 
originally  for  the  given  materials  by  weight,  and  the  correspond- 
ing proportions  by  volume  can  then  be  determined  for  the  working 
conditions  within  reasonable  limits  of  vuriation.  As  small  an 
amount  of  water  as  possible  should  be  used  in  preparation  of  the 
paste.  Apparently  slight  differences  in  moistnesa  of  sand  make 
ctmsideraiih'  differences  in  the  amount  of  water  requii'ed.  If  the 
laboratory  is  always  dry  and  warm  the  sand  will  become  so  and 
remain  so,  while  if  the  laboratory  is  in  a  damp  c(^Uar  or  even  in 
a  basement  dry  but  cool,  in  weather  with  air  full  of  UKiisture  the 
sand  will  absorb  more  or  less  moisture  and  the  variation  in  condi- 
tion of  sand  will  require  a  variation  in  tlie  amount  of  water.  It 
is  well  knowji  that  different  brands  of  cement  rei|uire  materially 
different  proportions  of  water  to  make  mixtures  of  the  same  con- 
eistency.  Exact  proportions  of  water  for  all  conditions  and  ce- 
ments can  not  be  fixed,  therefore.  The  precise  tenqierattire  of  ma- 
terials and  of  air  is  not  important,  the  preference  being  for  tem- 
peratures between  GO  iind  80  degrees  Fahrenheit.  The  hygromet- 
ric  condition  of  the  air  is  more  im[>ortimt  than  its  actual  tempera- 
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ture.  The  ceoient  and  muid  should  hu  thorough]}  mixed  dry  and 
the  water  added  afterward.  Same  add  the  water  jill  at  once  and 
others  add  it  little  by  Jittle,  Trowels^  spatdas^  spoone  and  hands 
are  used  for  mixing,  ^o  machine  is  comparable  for  uniformity 
of  results  with  intelligent  hand  work  by  experienced  operators. 
The  time  required  for  mixing  is  as  much  a  matter  of  Judgment 
as  the  exact  amount  of  water  required  to  make  tlic  stilfest  pos- 
sihle  paste^  and  must  be  learned  by  varied  experience.  Mr.  Rich- 
ardson estimates  the  time  at  about  five  minntes  for  slow-setting 
cements  and  less  for  quick-setting  brands. 

In  all  these  points  the  question  is  not  so  much  what  is  the  best 
method  as  what  method  shall  he  followed  in  orilrr  to  secure  uni- 
formity. In  each  case  there  is  doubless  a  best  nu  thnd,  and  if  the 
experts^  or  any  large  number  of  thcm^  can  lie  brought  to  agreement 
as  to  what  is  the  best  method,  t]}at  one  shiaild  be  selected, 

But^  for  example,  the  i^trongest  briquette  is  mnde  hy  using  the 
smallest  possible  amount  of  water.  This  amount  e;in  not  be  ex- 
actly determined  in  advance  for  all  cements  and  sands  under  all 
conditions,  and  must  be  left  to  the  individual  operator.  A  lower 
tausile  strength  will  be  found  if  more  water  is  uaed,  but  in  such 
case  the  exact  proportion  of  water  can  be  fixed  hy  rule,  and  slight 
differences  in  consistency  of  mortar  on  account  of  ]>eculiarities  of 
the  materials  used  will  make  only  slight  differcjues  in  strength. 

Time  of  Setiing, — The  standard  needles  are  best^  and  neat  ce- 
irient  pats.  Miost  operators  keep  the  pats  under  a  damp  cloth  or 
in  damp  air.  Mr.  Richardson  says  the  dampnesh  seriously  delays 
time  of  setting  and  change  in  teniperatuje  chanur^  rate  of  set. 
Very  few  would  keep  the  pats  in  water. 

Soundness — Tests  for  soundnciss  are  of  great  value,  some  plac- 
ing tiiem  on  a  par  with  test-s  for  tensile  stren^gth.  The  standard 
methods  are  roost  popular,  but  a  few  recommend  the  hot  water 

1^  or  boiling  tests.  They  hasten  the  determination.  Natural  and 
Portland  cement?^  can  not  be  treated  alUce.  Thus  pats  of  natural 
cement  can  uj^ually  be  put  in  water  as  soon  as  made  without 
disintegi^ating,  while  some  first  grade  Portland  cements  will  crum- 
ble immediately^  if  so  treated.  Natural  cement  may  not  stand 
the  hot  water  test,  but  any  normal  Portland  will  do  so  and  nearly 
all  such  will  stand  the  boiling  test.  Pats  of  Portland  cement 
should  i-emain  uniform  in  color  and  the  edges  should  remaiTi 
sharp.     Mt.  Goweii  suggests  the  bottle  test,  filling  a  botll^  wilh 
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n  small  neck  with  ii  cement  gioiit,  th(^  giaraple  to  be  watched  for 
checks  and  cracks,  as  well  as  for  cracking  of  the  bottle  by  expan- 
sion. Only  a  few  recommend  the  boiling  test,  and  they  seem  to 
prefer  that  it  be  left  to  the  well  equipped  special  laboratory,  in- 
dicating that  failure  under  the  conditions  of  the  ordinary  city 
laboratory^  should  not  be  taken  as  certain  condemnation  of  the  ce- 
ment. 

Compnssive  Sirength. — Witli  refeienee  to  tests  of  compressive 
strength,  nearly  all  advise  them,  one  or  two  depending  upon  them 
to  the  exclusion  of  those  of  tensile  and  tiansverse  strength.  The 
opinion  seems  to  be  general  that  tlie  tests  can  not  be  made  in  a 
temporary  laboratory,  must  be  made  in  permanent  com- 
mercial or  college  laboratories  having  the  neces?ary  machines  and 
experience.  Too  few  have  used  the  method  to  have  any  fixed  idea 
a^  to  form  and  dimensions  of  test  pieces.  All  would  treat  the  mor- 
tar the  same  as  for  tension  tests.  There  are  several  methods  of 
getting  a  true  bearing  in  the  press,  truing  with  trowel,  setting 
against  glass  and  the  use  of  sheets  af  lead,  thick  paper  or  card- 
board, plaster  of  paris,  or  fine  sand.  A 11  the  prominent  machines  are 
mentioned,  and  the  rate  of  applying  the  stress  varies  up  to  1,000 
pounds  a  minute. 

Tensih  Slrenfjfh. — Opinions  are  in  better  accord  on  these  tests 
than  on  most  others.  Most  persons  are  favorable  to  tests  of  Port- 
land cement  mortar  in  proportions  of  1  to  3,  and  of  natural  cement 
mortar  in  proportions  of  1  to  2.  Many  are  in  favor  of  neat  tests 
only,  at  least  one  arguing  that  mortar  tests  are  little  more  than 
tests  of  fineness  of  grinding  and  relative  value  of  different  samples 
of  sand.     The  society's  standard  form  of  briquette  is  satisfactory, 

A  non-absorbent  smooth  surface  is  demanded  for  mixing  ce- 
ment>  marble,  slate,  glass,  or  smooth  metal.  Many  finish  with 
trowel  on  upper  side  only,  but  very  good  reiisons  are  given  for  com* 
pressing  the  briquette  with  trowel  or  knife  on  both  sides.  Some  fix 
the  consistency  of  mortar  by  fixing  the  percentage  of  water  to  be 
added,  nearly  all  using  as  little  water  as  possible.  A  few  prefer 
machine  molding  of  briquettes^  the  majority  preferring  hand- 
work, some  ramming  the  cement  into  the  mold  and  others  claim- 
ing uniform  results  from  pressing  the  cement  in  with  fingers  or 
trowel. 

The  cement  is  left  in  the  rnolds  until  set,  then  taken  out  and 
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covered  with  a  damp  cloth,  or  placed  in  damp  air  for  54  hours  be- 
fore placing  in  water.  It  U  desirable  to  test  briquettes  immedi- 
ately after  removal  from  water.  As  to  renewal  of  water,  tempera- 
ture and  imiformitv  of  temperature,  there  axe  many  opinions.  Con- 
stant temperature,  and  renewal  of  the  ivater  from  time  to  time^ 
nre  advisable. 

For  aeeeptanee  tests  on  ordinary  work  the  general  opinion  favrii-s 
breaking  briquettes  at  end  of  twenty-four  hours^  for  natural  and 
of  seven  days  for  Portland  cement.  Longer  time  teste  ^^hould  be 
made  if  the  short-time  tests  are  nnsatisfaet^u-y  for  any  reason  and 
more  information  is  desired.  A  few  consider  that  weighing 
briquettes  before  testing  gives  data  as  to  density,  wliich  may  be 
of  value  in  giving  the  reasons  for  discordant  result;^.  Most  replies 
favor  the  Fairbanks  or  Eiehle  form  of  clip,  with  rubber  bearings, 
as  being  more  certain  to  cause  breaks  at  tlie  smallest  section  of 
the  briquette,  and  not  at  the  clip,  the  latter  occurring  when  there 
is  crushing  under  the  bearing  of  the  clip,  bending  or  twisting  of  the 
sample.  Uniform  rate  of  application  of  400  pounds  of  stress  a 
minute  is  recommended.  With  strong  cements,  the  rate  at  iirst 
may  be  more  rapid,  but  the  latter  half  or  fonrth  must  he  applied 
slowly  at  a  uniform  rate.  Fairbanks^  Eiehle,  Oben  find  Michael  is 
machines  are  recommended.  The  special  precantinns  to  be  taken 
are  in  adjusting  the  clips,  in  avoiding  the  sud«ien  r.|iplieation  of 
stress  and  in  breaking  briquettes  immediately  after  removal  from 
the  water. 

Other  Tests, — Bending,  adhesion,  abrasion,  resistance  to  freez- 
ing and  resistance  to  action  of  sea  water  are  all  advised  by  a  few 
experts,  but  there  are  no  settled  opinions  as  to  their  general  value 
and  the  methods  of  makint^  them. 
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The  general  firinciples  upon  which  specificationB  for  the  accept- 
ajiee  or  rejection  of  cement  should  be  prepared  may  well  be  stated, 
and  the  practical  application  of  these  principles  exemplified  by  se- 
lections from  varioui^  specifications  in  nse  in  various  parts  of  the 
country.  The  great  variations  in  speciiicatioiis  for  cement  for  the 
same  uses  would  seem  to  be  due  largely  to  the  failure  to  recognize 
such  principlci?,  thouglu  when  stated,  they  seem  to  be  axiomatic. 

The  cement  should  bo  suited  to  the  work  in  which  it  is  to  be 
used.  This  will  decide  whether  natural  hydraulic,  or  Portland 
cement  shall  he  nsed  and  the  grade  of  the  latter.  Economy  should 
be  one  of  the  elements  considered  and  nxay  turn  the  decision  to  a 
natural  cement  in  one  locality  u^hile  some  grade  of  Portland  ce- 
ment would  be  used  in  another.  The  decision  regarding  the  ce- 
ment  to  be  used  affects  the  specifications  for  mortar  and  concrete 
also. 

The  exposure  of  the  work  to  the  weather  or  its  protection  from 
external  conditions  by  position  in  the  interior  of  piers  or  founda- 
tions or  in  rock  or  deep  excavations  nnder  constant  conditions  of 
temperature,  moisture,  etc.,  will  be  prominent  in  deciding  what 
specification  to  adopt  for  the  cement  to  he  used. 

For  external  work  the  conditions  of  variation  in  temperature, 
drainage,  possibility  of  shocks,  blows  and  abrasion,  appearance,  de- 
termine the  grade  of  Portland  cement  to  be  used.  Here,  too,  the 
specifications  for  mortar  and  concrete  are  closely  connected  with 
the  specification  for  cement 

In  cases  of  joint  action  of  concrete  with  other  materials,  as  in 
Melan  arch  or  fireproofing  or  other  combination  structuresj  other 
qualities  than  the  tensile  or  compressive  strength  may  make  the 
decision. 

Cement  for  mortar  for  laying  stone  must  often  he  selected  for 
its  non-slaining  qualities. 

The  rate  of  setting  is  frequently  a  prime  factor  in  making  the 
decision,  especially  in  sidewalk,  curb  and  facing  work,  and  in  struc- 
tures under  water. 
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The  extent  of  tlie  vjirialioiis  in  requirements  may  he  seen  from 
the  following  table,  giving  ..pecifieations  in  use  in  1898  by  various 
oRicers  in  the  TJ.  S.  Army,  fo'T^  "^  Engineers,  with  a  few  others 
atlrled  for  eomparison.  The  infoniiation  waa  compiled  by  Maj. 
C.  A.  P.  Hatfield  and  put  in  tii^ular  form  by  Engineermg  News: 
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80  fjiT  as  tlic  Corps  of  Engineers  is  conecrjied,  many  of  the 
variation!^,  aside  from  tho.=e  necessary  to  fit  ihe  ^vorks,  have  been 
reduced  in  amount  on  account  of  this  eoniparisonj  but  in  munici- 
pal, railroad  and  other  work  not  under  common  management, 
the  vatiations  still  continue.  When  averages  of  numerous  specifi- 
cations are  taken,  however,  the  agreement  is  quite  remarkable. 
Thus  the  tensile  strengths  of  neat  Portland  cement  in  the  average 
of  European  goveraments,  the  average  of  various  specifications  of 
United  States  government  engineers  and  the  average  of  about  a 
hundred  miscellaneous  specificatinns,  for  say  28  days,  lie  within  8 
pounds  of  each  other.    The  advance  in  the  method.?  of  making  ce- 
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mentj  especial!}'  in  liiieneBS  of  grinding  and  uDiformity  of  ealeina- 
tion  have  a  tendency  to  rai^^u  the  staoilards.  The  Philadelphia 
jipecifications^  given  below^  are  perhaps  the  extreme  in  municipal 
work. 

The  selections  ironi  specihcations  wtiich  follow  are  intended  to 
give  the  good  practice  of  the  day.  With  two  or  three  exceptions 
the  strictest  specifications  are  not  given,  and  those  which  indicate 
a  lack  of  study  of  the  questions  involved  are  also  omitted.  All  of 
those  given  have  been  in  use  for  a  sufficient  length  of  time  to  prove 
their  value  under  the  local  conditions. 

The  following  is  an  abstract  of  the  speLrilications  for  the  Portland 
cement  in  use  by  the 

U.  8.    NAVY   DEPARTMENT* 

QuaUiy,~ThQ  cement  to  be  of  tlio  best  grade  or  quality. 

Aeralion. — (Vnitractor  shall  give  a  certificate  to  the  etfect  that 
the  cement  furnislied  lias  been  seasoned  or  subjected  to  aeration  for 
at  least  thirty  days  bt^fore  leaving  the  works. 

Packing. — The  cement  is  to  be  packed  in  strong  and  well  coop- 
ered barrels,  lined  with  moisture-proof  paper.  The  gross  weight  of 
the  barrels  is  not  to  be  less  ihun  4t)0  pounds;  the  weight  of  the 
cement  is  not  to  be  less  than  ^^75  pounds. 

Storage.- — Immediately  upon  receipt,  the  cement  is  to  be  stored 
in  a  dry,  well-covered  aii<l  well  ventilated  place  and  thoroughly 
protected  from  the  weather. 

Chemical  Analysis. — Of  ever}'  lot  of  eight  huudred  barrels  or 
more^  the  contractor  shall  supply  an  abstract  of  the  chemical 
analysis  of  a  mixed  sample  of  the  cement  taken  fmm  any  ten  bar- 
rels of  the  lot.    Specific  gravity  shall  not  be  less  than  3, 

Samples  for  Test. — Samples  of  the  cement  are  to  be  taken  from 
the  interior  ol'  the  baiTcls  with  a  suitable  instrument.  Samples 
are  to  be  taken  from  every  fifth  barrel,  in  lots  of  twenty  or  more, 
up  to  one  hundred  barrels.  If  less  thaji  oue  hundred  barrels  are  to 
be  tested,  the  san>ples  are  to  be  taken  from  at  least  three  barrels. 
The  separate  quantities  so  taken  shall  be  mixed  thoroughly  to- 
gether^ while  dry,  and  the  compound  regarded  as  the  sample  for 
test. 

Fitieness, — ^ITinety-five  }x»t  cent,  by  weight  must  pass  through  a 
No.  100  sieve  having  10,000  meshes  per  square  inch,  the  wii-e  to  be 
No,  40  Stubbs'  wire  gauge,  and  75  per  cent,  by  weight  must  pass 
through  a  No.  200  sieve  having  40,000  meshes  per  square  inch,  the 
wire  to  be  No.  48  Stubbs'  wire  gauge. 

Setting  Qimliiies.^CBMes  of  the  paste,  mixed  as  specified  in  the 
following  paragraph,  are  to  be  moulded  on  glass ;  these  cakes  to  be 
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circular  in  shape,  three  inches  ia  diameter,  one-half  inch  thick  in 
center  and  dravvn  down  to  one-eighth  inch  at  circumference.  One 
cake  is  to  set  in  air,  and  one  cake  is  to  bet  imnierBed  in  water.  Two 
wires  are  to  be  used  to  determine  setting  qualities:  The  first, 
called  wire  A^  is  to  be  one-twelfth  inch  in  diameter  at  the  lower 
extremity  and  loaded  with  J  lb,  at  the  up2)er  end;  and  the  second, 
called  wire  B^  ib  to  be  one  twenty -lonrth  inch  in  diameter  at  the 
lower  extremity  and  loaded  with  1  lb.  at  the  upper  end.  Cement 
will  he  considered  as  quick-setting  if  it  bears  needle  A  without 
making  an  indention  during  any  time  between  one  hour  and  six 
hours  after  having  been  mixed.  The  slow-setting  cement  jnust 
have  its  final  set  at  the  end  of  eight  hours— that  is,  it  must  bear 
needle  B  without  being  indented  by  it. 

Neat  Cement  Paste  for  Test. — All  neat  cement  for  test  is  to  be 
mixed  on  glass  with  clean^  fresh  water  of  a  temperature  betweei. 
60  degrees  and  70  degrees  F.;  the  quantity  of  the  water  to  vary 
between  20  per  cent,  and  25  per  cent,  by  weight  of  the  quantity 
of  cement  used. 

Change  of  Yolume.—A  small  quantity  oi  the  same  cement 
specified  above  is  to  be  mixed  with  only  sufficient  water  to  give  it 
the  consistency  of  wet  sand^  and  it  is  to  be  immediately  pressed 
iDto  a  glass  tube  of  about  one-half  inch  in  diameter*  Within  two 
or  three  days  any  swelling  will  be  shown  by  the  glass  bursting ;  or 
shrinkage,  by  the  cement  becoming  loose  in  tube ;  either  defect  is  a 
cause  for  rejection  of  the  cement. 

Checking  and  Cracking. — ^Three  cakes  of  neat  cement  are  to  be 
prepared  as  specified  in  paragraph  for  setting  quality.  One  cake^ 
after  having  set  hard  on  the  glass  on  which  it  was  moulded,  is  to  be 
placed  in  cold  water  and  examined  from  time  to  time  during  a 
period  covering  seven  or  twenty-seven  days.  If  it  warps,  checks  on 
surface,  cracks  at  the  edge,  or  leaves  the  glass,  such  defects  are 
cause  for  the  rejcetion  of  the  cement-  One  cake  is  to  be  placed  in 
air,  and  one  cake  in  water  kept  at  a  temperature  of  212  degrees  for 
24  hours  and  similarly  examined. 

Sand. — The  sand  that  is  to  be  mixed  with  the  neat  cement  for 
compounding  mortar  briquettes  for  test  shall  be  No.  4  standard 
crushed  quartz,  passiog  through  a  No,  20  sieve  (400  meshes  to  the 
square  inch)  wire  to  be  No.  31  Stubbs'  wire  gauge. 

Making  the  Briquettes. — Neat  Briquettes:  moisten  the  cement 
with  20  per  cent,  to  23  per  cent,  of  water,  niixlDg  and  kneading  it 
quickly  by  hand,  using  rubber  gloves  as  protection.  When  thorough- 
ly worked  fill  the  moulds  at  once,  having  first  wiped  them  on  the 
inside  with  an  oily  cloth  to  prevent  sticking.  Mortar  Briquettes; 
one  part  by  weight  of  cement  to  three  parts  by  weight  of  the  kind 
of  sand  specified  in  the  preceding  section  shall  be  thoroughly  in- 
corporated while  dry  and  then  moistened  with  10  per  cent,  to  1^  per 
cent,  of  water  in  the  manner  specified  above  for  neat  briquettes. 
Both  the  neat  and  mortar  briquettes  shall  be  prepared  by  the  Bohme 
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Hammer  Apparatue,  which  ia  a  lilt  hammer  with  automatic  action. 
The  hammer  is  driven  by  a  cam  wheel  of  ten  cams  actuated  by 
isimpie  gearing.  The  steel  kanimer  weighs  4;^  lbs.,  and  when  the  in- 
tended nmnber  ol  blows  has  been  delivered  the  mechanism  is  auto- 
matically checked;  the  proper  setting  having  been  made  for  this 
purpose  before  beginning  tlie  work.  The  nuoiber  of  blows  for  each 
briquette  shaU  be  150.  The  briquettes  while  drying  in  air  should 
bo  covered  witli  a  damp  cloth  to  prevent  rapid  surface  drying,  and 
to  conduce  to  a  uniform  set. 

Tensile  Sireagik, — The  neat  briquettes  prepared  as  specified 
above,  shall  stand  a  minimum  lensile  strain  per  square  inch,  with- 
out breaking,  as  follows; 

Eor  12  hrs,  in  air  and  1^  hrs,  in  water 200  lbs. 

For  1  day  in  air  and  6  days  in  water 550  lbs. 

For  1  day  in  air  and  27  days  in  water ,  650  IbB. 

Tlie  mortar  briquettes,  prepared  as  specihed  above,  shall  stand 
a  minimum  tensile  strain  per  square  inch,  without  breaking,  as 
follows : 

After  IS  hrs,  in  air  and  12  hrs,  in  w^ater 150  lbs. 

After  1  day  iu  air  and  6  days  in  water .200  lbs. 

After  1  day  in  air  and  :&7  days  in  water, 250  lbs. 

Notes.' — The  boiling  water  test  is  designed  to  ascertain  the 
durability  of  the  cement,  and  is  iutended  to  show  in  a  few  hours 
what  would  take  a  long  period  otherwise.  This  test  is  supposed  to 
show  whether  an  excess  of  free  lime  is  in  the  cement.  Some  cements 
stand  well  for  short  periods,  but  disintegrate  after  three  or  four 
months,  due  to  an  excess  of  free  lime. 

In  making  the  mortar  bricks,  the  sand  and  cement  should  be 
thoroughly  mixed  while  dry,  and  then  the  specified  percentage  of 
water  added  quickly. 

The  neat  tests  are  of  less  value  than  those  of  briquettes  made  of 
sand  and  cement.  The  fineness  of  cement  is  important;  for  the 
finer  it  is  the  more  sand  can  be  used  with  it. 

Good  cement  should  be  a  uniform  bluish  grey  color  throughout; 
yellow  checks  or  places  indicate  an  excess  of  clay  or  that  the  cement 
has  not  been  sufficiently  burned;  and  it  is  then  probably  a  quick- 
setting  cement  of  low  specific  gravity  and  deficient  strength. 

Cement  that  will  stand  a  high  test  for  seven  days  may  have  an 
excess  of  lime,  which  will  tausi'  ii  tt>  deicriojate.  The  twenty-eight 
day  test  is,  therefore,  very  useful. 

The  trip  hammer  machine  for  making  the  briquettes  removes  all 
variability  in  their  preparation. 

The  most  dangerous  feature  in  Portland  cement  is  the  presence 
of  too  much  magnesia  and  an  excess  of  free  lime,  the  latter  indicated 
by  the  cracks  and  distortions  in  the  test  cakes,  and  the  former  in 
the  deficiency  of  tensile  strength  of  the  briquettes.  Over  3  per  cent, 
of  magnesia  is  excessive  and  dangerous. 
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Tliti  cemt^iit  that  is  to  be  iiiade  into  briquettiiB  and  uEikub  should 
not  be  HJftt'd,  but  it  i^  to  hit  used  exactly  as  it  coineH  from  the 
barrels. 

Five  britiuettes  should  bi'  broken  to  test  the  tensile  strength^  and 
the  extra  variation  from  the  mean  ot  the  tive  sliould  not  be  over 
IT)  per  cent. 

The  te.sL  for  change  of  volume  is  very  importantj  for  expansion 
in  any  work  into  which  the  cement  enters  would  \n:  latal  to  relia- 
bility. 

The  test  cakes  should  be  made  by  rolling  the  cement  into  balls 
and  then  flattening. 

The  expandiug,  crackings  and  disintegrating  of  the  cement  is 
technically  called  blowing. 

If  the  cake  at  the  end  of  three  day^  in  water  rilious  no  sign  of 
cracking  or  disintegratiug  at  tlie  edge.%  it  can  be  considered  safe. 

In  examining  cakes  for  cracks^  the  hne  air  cracks  found  on  llie 
surface,  that  cross  and  recross  eacli  other,  are  not  due  to  blowing 
but  are  merely  the  result  of  changes  of  temperature.  The  cracks 
due  to  blowing  are  wedge  shaped,  running  from  the  center  and 
usually  accompanied  by  a  certain  aniouut  of  disintegration,  eispec- 
ially  at  the  edges. 

Eitlier  Fairbanks  or  Kiehle  macliines  should  be  u.scd  for  break- 
ing briquettes  in  a  test  for  tensile  strength. 

The  weight  per  barrel  and  the  weigiit  of  barrel  vuiv  and  the 
specification  given  above  is  a  valuable  cme*  Thus  in  ^^r>  biirrels  o{ 
standard  American  and  foreign  cenientn  the  avejage  weight  of 
cement  per  barrel  of  the  seven  brands  tested  varied  from  370  to  387 
pounds,  the  weight  of  barrel  varied  from  21  to  20  poumls  and  the 
Wt*ight  of  unbroken  package  varied  from  aboul  394  to  410  pounds. 
The  following  is  from  the  specifications  in  use  in  tlie 

U.  S.  engineer's  OEFIOEj  ST.  PAUL,  MINN. 

The  cement  shall  be  first  quality  Portland  cement,  fresli,  dry, 
fine!}'  ground,  and  rroe  from  lumps. 

The  cement  musi  he  |)Ut  up  in  strong,  durable  hags,  well  lined 
with  paper,  so  ns  to  be  reasonably  secure  from  air  and  moisture. 
Each  bag  sliall  l>e  labeled  with  the  ]iame  of  the  brand  and  of  the 
manufactnroF.  Any  bags  torn  or  not  proix^rlv  sewed  or  tied  at  tlie 
time  of  the  delivery  will  be  rejected. 

No  cement  will  he  considered  which  sliows  final  set  in  less  than 
one  hour,  of  whicli  less  than  90  per  cent,  will  pass  through  a  sieve 
of  100  meshes  to  the  inch,  the  wire  being  No.  40  Stubbs'  wire  g^^g^, 
or  which  does  not  show  the  following  strength : 

Standard  briquettes  prepared  from  neat  cement  must  develop 
tensile  strength  ]>er  square  inch  as  follows : 

After  being  kept  in  the  air  twenty-four  hours,  200  pounds. 
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After  being  kept  in  the  air  twenty-four  hours  and  in  water 
six  days,  375  pounds. 

Afti?r  being  kept  iu  the  air  twenty-hmr  hours  ami  in  water 
twenty-seven  days,  500  pounds. 

Briquettes  prepared  from  cue  part  of  eement    and    three    parts 

ch  as 
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square 
hours  and  in  water  si 


days. 


sand  (by  weight)  must  develop  tensile  strength 
follows: 

After  being  kept  in  air  twenly-foiH 
125  pounds. 

After  heing  kept  in  air  twetity-four  hours  and  in  water  twenty- 
seven  days,  175  pounds. 

The  sand  used  in  preparing  tent  specimens  will  b^  staudanl 
enished  quartz  sand,  of  such  fineness  that  it  will  pass  a  Nth  2i)  sieve 
and  be  retained  on  a  No,  30  sieve.  The  standard  sand  shall  be 
supplied  fn^^e  of  all  charge  by  the  eontractor. 

A  cement  that  craeks  or  elierks  when  made  into  thiu  pats  on  a 
piece  of  glass,  or  which  develops  undue  heat  when  mixed  with 
water,  will  not  be  accepted.  The  cement  may  be  subject  to  such 
other  tests  for  soundness  as  the  engineer  officer  iu  charge  may 
direct,  including  the  ^'lioiling  test/^ 

The  cement  must  not  have  its  initial  set  within  tliirty  minutet^, 
nor  its  final  set  within  one  hour  of  the  time  w^ater  is  Jirst  added  to 
it,  and  when  the  pat  is  kept  in  a  moist  air  at  a  temperature  of  be- 
tween 65  degrees  Fahr.  and  70  degrees  Fahr.  The  "initial  set**  and 
'^fiual  sc^t'*  as  used  above  hei ug  interpreted  to  mean  the  time  whe-^ 
the  pat  of  eemeut  will  allow  a  wire  one-twelfth  of  an  inch  In  diti- 
meter,  weighted  to  one-fourth  of  a  p(nind,  and  wire  one  t^venty- 
fourth  of  an  inch  in  diameter,  weighted  to  one  pound  respectively, 
to  rest  u]>fui  it  without  penetration. 

For  railroad  work  the  specifications  are  vei"y  discordant.  Of  forty- 
tw^o  railroads  the  few  listed  in  the  ffdlowing  tahle  an*  the  only  ones 
having  a  cement  specification,  aiid  these  vary  between  wide  limits 
in  the  qualities  required.  The  table  is  for  Portland  cement'^.  A 
like  variation  is  fonnd  in  the  s[)ecifications  for  natural  hydraulic 
cements. 
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Fuller  abstract  is  made  of  the  specifications  for  cement  used  by 
two  roads  as  an  evidence  of  the  requirements  made  foi  good  rail- 
road work.  It  will  be  seen  that  the  number  of  honest  cements 
which  would  be  rejected  by  these  specifications  is  small,  but  that 
they  are  sufficient  to  rule  out  those  which  would  prove  unsatis- 
factory. 

The  following  are  the  specifications  for  cement  of  the  engineer- 
ing department  of  the 


NEW    YORK    CENTRAL   AND    HUDSON    RIVER    RAILEOAB, 

Sit've— 

No.  50  of  2,EHD  me.slipft  per  squats 

inch  of  Nu.  35  Stubbs*  wire  ga ape.      9^  i  "'Fine."  f?  f  'Tiiir/' 

IJffhf  Wirt  — 

Cement  to  lyear  iV'  diamofor  win?*  • 

wcij^ht  I  oz.,  without  impriDt,  Ln 

not  lei£B  that! 25  minutes*  25  minutes. 

Heavff  Wirf^ — 

Cement  to  bear  a^i"  diameter  wire, 

weight  1  lb,»  witliout  imjannt,  in 

not  less  than 5t(  minute**,  50  miinitoti. 

CfieckifHj,     Crarki'inf,     ami      Hut 

Flat  cakes  or  *' pats' N)f  Ht iff  jjin-w tic  Must     not     crack  SliaU  withstand  with- 

ntmt.   cemeot  paste,  two  to  tl}ree  nor    tieconio    van-  am    cracldn^^    n    tem- 

iuches  {liamftoT  by  half  inch  thick'  torted    alon^    the  peratiin*  of  steam   or 

nojis,   with  tliin  edjjres    to    \yB    im-  edj^esi.  wati«r   at    212°    Fahr 

mersetl  in  wat<*r  not  loss  than  two  afttT  24   Ijoiirs  sot    in 

days,  cohl  water. 

Tensile  Strength. — Standard  bri(|ucth^s  of  one  square  inch  of 
breaking  section.  Str(}s.^  applied  at  a  unifi>nn  rate,  rroni  zero,  of 
about  400  lbs.  per  minute. 

yrffi.                                          .Xtffuraf  HttH.  I'orihtntL 

1  iiour  in  air  23  hours  i n  water ........     (W  lbs.  h  K1  Ih^. 

24  hours  in  air  6 days  in  water .*....,. W  "  2rt0  " 

2-i            ^'          m         ■*               Itf*    '  ••^f*          350  •' 

31            *'         m          "                l-ii  "  ilQ  " 

24            *'          21          " U3  ^'  450  '* 

Avpraee .- lUh  lb.s.  HH  lbs. 

fiitanda  r*f  ^^nrnf,  1  $o  S.  Uu  .i. 

1  hour  in  air  TA  \mnvti  in  wiiter .  ,        ,  27  lbs.  60  Ib^* 

21  liours  in  air  H  day^  id  water 35  **  IKI  *' 

24  *'  13  * 4^^   '  115   '" 

24  *•  20  '* f)«  *^  1:^"^   '' 

24  *'  27  • .* 56    ■  WA  '' 

AraraKe... j^, it  \h^>  hJH  lbs. 

WfitjhL  NHiurnl  Rovk.  J'uriitouL 
I  barTT'l  sihaH  e-ontain  of  neat  ce- 
ment, not  less  than IIOO  lbs-  Ti^  lbs. 

The  followiiiL^  an>  .^^('ctrcl  from  Ihr  stjuiilard  spr c  iiu  d(  ions  of 
the  maintcj^ance  of  way  ili'iiiH-tiiiriii  of  tht' 
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Sampling. — The  eetneiit  for  testing  shall  be  selected  by  taking 
from  each  of  six  well-distributed  barrels  in  each  car-load  received, 
sufficient  cement  to  make  five  to  ten  briquettes;  these  six  portions, 
after  being  thrown  together  and  thoronghly  mixed  will  be  assumed 
to  represent  the  average  of  the  whole  car-loarh 

Fineness. — ^ot  more  than  10  per  cent,  of  any  cement  shall  fail 
to  pass  through  a  No.  50  sieve  (2,500  meshes  per  square  inch,  wire 
to  be  No.  35  Stnbbs*  wire  gauge),  and  not  more  than  10  per  cent, 
of  Portland  cement  shall  fail  to  pass  a  No,  100  sieve. 

Cracking. — Neat  cemout  mixed  to  ihe  consistency  of  stifE  plastic 
mortar  and  made  in  the  shape  of  flat  calces,  3  or  3  inches  in  diam- 
eter  and  one-half  inch  thick  with  thin  edges,  when  hard  enough 
shall  be  immersctl  in  water  for  at  least  two  days.  Tf  they  crack 
along  the  edges  or  become  contorted,  the  cement  is  unfit  for  use. 

Tensile  iStrcngth. — The  test  for  tensile  strength  shall  be  made 
with  briquettes  of  standard  form  recommended  by  the  American 
^ociety  of  Civil  Engineers,  in  moulds  furnished  by  the  engineer  of 

lintenanee  of  way.  They  must  have  an  average  tensile  strength 
lot  less  than  that  given  in  the  table  below : 

1  Day.      1  Week.     4  Weeks. 
Natural  Hvdrnulic  Cement — 
Neat \ 70  95  150 

1  sand  to  1  eemont 50  1*20 

2  sand  to  1  cement 30  60 

American  and  Foreign  Portland  Ce- 
ment— 

Neat 1(K}  320  450 

2  sand  to  1  eement 120  175 

Proportion  of  Waler.^ThG  proportion  of  water  used  in  making 
briquettes  varies  with  the  fineness,  age  and  other  conditions  of  the 
cement  and  the  temperature  of  the  air,  but  is  approximatclv  as  fol- 
lows :  Neat  cement,  Portland,  20  per  cent,  to  30  per  cent, ;  1  sand, 
1  cement,  about  15  per  cent,  total  weight;  2  sand,  1  cement,  about 
12  per  cent,  total  weight. 

Mixing, ^The  cement  and  eaud  in  proper  proportions  shall  be 
mixed  dry  and  all  the  water  specified  added  at  one  time,  the  mixing 
to  be  as  rapid  as  possible  to  secure  a  thorough  mixture  of  the 
materials,  and  the  mortar,  when  stiff  and  plastic,  to  be  firmly 
pressed  to  make  it  solid  in  the  moulds  without  ramming,  and  stmck 
off  level. 

Moulding. — The  moulds  to  rest  directly  on  glass,  slate,  or  other 
non-absorbent  material.  As  soon  as  hard  enough,  briquettes  are  to 
he  taken  from  monlds  and  kept  covered  with  a  damp  cloth  until 
immersed.  Tn  the  one-day  test,  briquettes  shall  remain  on  the  slab 
for  one  hour  after  being  removed  from  mould  and  twenty-three 
hours  in  water.  Tn  one  week  or  more  test,  briquettes  shall  remain 
in  air  one  day  after  being  removed  from    moulds    and   balance  of 
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time  in  water.  Briquettes  are  to  be  broken  immediately  after  heing 
taken  from  tli^i  ^vater.  Stress  to  be  applied  at  a  uniform  rate  of 
400  pounds  ]KT  miuub%  starting  eaeh  time  at  zero.  No  record  to 
be  taken  of  luiqiieltes  bieaking  at  other  tlian  the  smallest  section, 

8a7uL — Tlie  sand  u.sod  in  test  shall  be  clean,  sharp,  and  dry,  and 
be  siieh  as  Bhall  pass  a  No.  20  sieve  {400  meshes  per  square  inch, 
wire  to  be  No,  2S  Stnbbs^  wire  gauge),  and  to  be  caught  on  a  No. 
30  sieve  (000  meshes  per  square  inch,  wire  to  be  No.  31  Stubbs'  wire 

Water. — Ordinary  fresh,  ekan  water  having  a  tiniperature  be- 
tween 60  degrees  and  TO  degrees  Fahrenheit,  j^hall  be  used  for  tlie 
mixture  and  immersion  of  all  samples', 

Proporiioj};^, — The  proportions  of  eemcnt  and  sand  and  water 
shall  in  all  eases  be  carefully  determined  hy  weight.  In  preparing 
briquettes  for  test,  snflleient  material  is  to  be  taken  to  make  one 
briquette  at  a  time,  and  enough  of  water  beine  added  to  make  a 
stiff  plastic  paste  as  above  stated. 

The  temperature  of  the  testing  room  siJ^dl  not  be  below  45  degrees 
Fahrenheit. 

For  concrete  work  to  talvc  the  place  of  stone  masrmry,  Mr.  V.  K 
Hendiicks,  engineer  on  one  of  the  western  lines  of  the  Pennsylvania 
system,  makes  the  following  requirements  in  addition  to  those  made 
above  for  ordinary  work. 

Foriland  Cement. — The  cement  shall  he  a  true  Portland  cement, 
made  by  calcining  a  proper  mixture  of  calcareous  and  clayey  earths, 
and  if  desired  a  certified  statement  shall  be  fumisl^ed  of  the  ehcmi- 
eal  composition  of  the  cement,  and  the  raw  materials  from  which  it 
IS  manufactured.  Witlmut  written  authority  no  Portland  cement 
will  he  accepted  which  contains  more  than  two  per  cent,  of  magne- 
sia in  any  form. 

The  fineness  shall  he  such  that  at  least  ninety-nine  per  cent,  shall 
pass  through  a  standard  brass  cloth  sieve  of  50  meshes  per  linear 
inch,  at  least  ninety  per  cent,  shall  pass  ihi-ongh  a  sieve  of  100 
meshes  per  linear  inch,  and  at  least  seventy  prr  cent,  shall  pass 
through  a  sieve  of  200  meshes  per  linear  inch. 

Samples  for  testing  in  ay  be  taken  from  each  and  every  barrel 
delivered. 

Rpecimens  prepared  fronv  neat  cement  shall  after  seven  days 
develop  a  tensile  strength  of  not  less  than  150  pounds  per  square 
inch.  Specimens  prepared  from  a  mixture  of  one  part  of  cement 
and  three  parts  sand,  by  weight,  shall,  after  seven  days,  dev''  " 
tensile  strength  of  not  less  than  IBO  pounds  per  sqnare  i^ 

Cement  mixed  neat  with  about  27  per  cent,  of  water  t^ 
stiff  paste,  shall,  after  thirtv  minutes,  ho  appreciably  in 
the  end  of  a  wire  one- twelfth  inch  in  diameter,  loaded  to 
qnarter  pound.     Cement  made  into  thin  cakes  on  glas 
not  crackj,  scale  or  warp   under   the   following   tre^ 
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pats  shall  be  made  and  allowed  to  harden  in  moist  air  at  from  60 
to  ?0  degrees  Fahrenlieit:  One  of  these  shall  be  subjected  to  water 
vapor  at  170  degrees  Fahrenheit  for  three  hours,  after*  which  it 
shall  be  immersed  in  hot  water  for  forty-eight  honrs;  another  shall 
be  placed  in  water  from  60  to  70  degrees  Fahrenheit,  and  the  third 
be  left  in  moist  air. 

Na/ural  Cement.— ^htnnil  cement  shall  be  of  such  fineness  that 
not  less  than  90  per  cent,  shall  pass  through  a  standard  brass  cloth 
sieve  of  50  meshes  per  lineiir  inclL 

N^eat  cement  briquettes  shall  have  a  tensile  strength  of  not  less 
than  120  pounds  after  remaining  one  day  in  air  and  six  days  in 
water  and  shall  gain  in  strength  witli  age.  Briquettes  of  one  part  of 
cement  and  one  part  sand,  Ijy  weight,  shall  at  the  end  of  seven  days 
develop  a  tensile  strength  of  not  less  than  85  pounds  per  square 
inch. 

A  boiling  test  will  also  be  made  by  mixing  cakes  as  above,  plac- 
ing them  at  once  in  cold  water,  raising  the  temperature  of  the  water 
to  boiling  in  about  an  hour,  continuing  boiling  for  three  hours,  and 
then  examining  for  cheeking  Rnrl  softening. 

Tliree  specifications  are  given  for  the  cement  for  roncrete  areh 
construction  to  sliow  the  variations  in  requirements  in  first-class 
structures.  The  specitications  for  the  work  are  givefi  in  a  subse- 
quent chapter.  The  first  is  for  a  concrete  bridge  at  Pine  Road 
over  Pennypack  Creek,  Philadelphia,  built  in  1893,  Monier  con- 
strnction,  and  said  to  be  tlie  firnt  concrete  arch  highway  bridge  in 
the  United  Htates.  It  was  designed  and  constnirtion  superintended 
by  the  Bureau  of  Highways  of  Philadelphia.  After  careful  exam- 
ination of  various  brands  of  cement  a  single  brand  of  German 
Portland  cement  wap^  specified  and  used,  without  fnrther  specifiea- 
tion. 

MELAN   ARCH   BRinGE,   TOPEKA,    KAN.,    1893. 

The  second^  for  a  l^felan  arch  bridge  cf>nstrncted  at  Topeka, 
Kansas,  in  1896,  is  as  follows:  The  Portland  cement  shall  be  a  true 
Portland  cement  made  by  calcining  a  pro|>er  mixture  of  calcareous 
and  clayey  earths:  and  the  contractor  shall  fiirnisli  one  or  more 
certified  statements  of  the  eliendcal  composition  of  the  cement  and 
of  the  raw  materials  from  which  it  is  manufactured.  Only  one 
brand  of  Portland  cement  shall  be  used  on  the  work,  except  with 
]Termission  of  the  superintendent,  and  it  shall  in  no  case  contiiin 
more  than  2  per  cent,  of  mognesia  in  any  form.  The  fineness  of 
the  cement  shall  he  such  that  at  least  98  per  cent,  shall  pass  through 
a  standard  brass  cloth  sieve  of  74  meshes  \)(*t  linear  inclu  and  at 
least  95  per  cent,  shall  pass  through  n  siew  of  100  meshes  per  linear 
ineh,  Samples  for  testing  may  be  taken  from  each  find  even^  barrel 
delivered  Rs  superintendent  may  direct.    Tensile  tests  will  be  made 


4 


46         DIRECTORl^OF  AMERICAN  CEMENT  INDIJSTRIES. 

on  specimens  prepared  and  maintamed  until  teffled  at  a  tempera- 
ture of  not  less  than  60  degrees  F.  Each  specimen  Miall  have  an 
area  of  1  square  inch  at  tlie  breaking  section,  and^  after  being  al- 
lowed to  harden  in  moist  air  for  twenty-four  hours,  shall  be  im- 
mersed and  retained  under  water  until  tes^ted.  The  sand  uted  in  pre- 
paring  the  test  specimens  shall  he  clean,  sharps  crushed  quartz,  re- 
tained on  a  j^ieve  of  30  meshes  per  lineal  inch,  and  passed  through  a 
sieve  of  20  meshes  per  lineal  inch,  and  shall  be  furnished  by  con- 
tractor. No  more  than  23  to  27  per  cent,  of  water  by  weight  shall 
be  used  in  preparing  the  test  specimens  of  neat  cement  and  in  mak- 
ing the  test  speciraeTis,  1  of  cement  to  3  of  sand,  no  more  than  11 
or  13  per  cent  of  water  by  weight  shall  be  used.  Specimens  pre- 
pared from  neat  cement  shall  after  seven  days  develop  a  tensile 
strength  not  less  than  400  pounds  per  square  inch.  Specimens  pre- 
pared from  a  mixture  of  1  part  cement  to  3  parts  sand  (by  weight), 
shall,  after  seven  days,  develop  a  tensile  ptreugth  of  not  less  than 
140  pounds  per  square  inch,  and  after  tTventy-ei^rht  days  not  less 
than  200  pounds  per  square  inch.  Specimens  prepared  from  a  mix- 
ture of  1  part  cement  and  3  parts  sand  (by  weiglit),  anr!  immersed 
after  tw^enty-four  hours  in  water  to  be  maintained  at  17{?  degrees  F. 
shall  not  swell  or  crack,  and  shall  after  seven  days  develop  a  tensile 
strength  of  not  less  than  140  pounds  per  square  inch.  Cement 
mixed  neat  with  about  27  per  cent,  of  water  to  form  a  stiif  paste, 
shall,  after  30  minutes,  he  appreciably  indented  by  the  end  of  a  wire 
1-13  inch  in  diameter,  loaded  to  weigh  1-4  pound.  Cement  made 
into  thin  cakes  on  glass  plates  shall  not  crack,  scale  or  warp  under 
the  following  treatTuertt:  Three  pats  shall  be  madf^  and  allowed  to 
harden  in  moist  air  at  from  (>0  degrees  to  70  degrees  F. ;  one  of 
these  shall  be  subjected  to  water  vapor  at  17(>  degrees  T.  for  three 
hours,  after  which  it  shall  he  immersed  in  hot  water  for  forty-eight 
hours;  another  shall  be  placed  in  water  at  from  ^0  decrees  to  70 
degrees  F..  and  the  third  shall  he  left  In  moist  air.  F>nmpleR  of  1 
to  2  mortar  and  of  concrete  shall  be  made  and  tested  from  time  to 
time  as  directed  by  the  superintendent.  All  cement  shall  be  housed 
and  kept  (\Ty  till  wanted  in  the  work. 

A  stntemrnt  is  insprted  in  the  specifications  Ciilling  attention  to 
the  aeverity  of  the  requirements  and  adding  that  "'it  is  not  prob- 
able that  any  American  natural  Portlands  (so-called)  will  meet 
these  requirements.'*  a  statement  which  caused  considerable  un- 
favorable comment. 

MELAN  AUCH  BKTDGB,  AT  im}IAKAPOLlS,  IKT>.,  1900. 

The  third  specification  given  is  for  Mel  an  arch  bridges  con- 
stnmted  in  Indianapolis,  in  1000, 

All  cement  used  for  the  arches  shall  be  eitlit^r  (one  of  four 
brands  of  (Term an  and  Danish  cement  nieniloned).  Oement  for 
the  other  parts   of  the  work   shall    be   such   as    i>;   satisfnctory  for 
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■"cement  sidewalks,  class  "B/*  standard  Bpecifications  form  Q,  and 
must  also  conform  to  the  general  specitlcationi;  for  cement 
(form  H). 

The  speciiicatioii  for  class  '*B"  sidewalks  is  as  follows: 

For  class  ^^"  sidewalks,  the  following  brands  of  cement  will  be 

allowed:  (Fourt-een  German,  Danish  and  Belgian  cements  and  fonr 

American  Portland  cements  are  named). 

The  general  specificationg  for  cement  (form  H)  are  as  follows: 

1.  Any  cement  without  maker's  name  and  brand  on  tfip  barrel 
07  package  will  be  rejected  wltliout  test. 

2.  All  required  samples  for  testing  must  be  furnished  by  the 
contractor. 

3.  A  supply  of  accepted  cement  must  be  kept  on  hand  by  the 
contractor. 

4.  Rejected  cement  must  be  removed  by  the  contractor  from  the 
work  at  once, 

5.  Cement  shall  be  subject  to  reinspection,  test  and  rejection,  if 
necessary,  at  any  time. 

6.  All  desired  information  as  to  place,  materials  and  method  of 
manufacture,  and  name  of  makers  and  asrentSj  shall  be  fnrnished 
whenever  desired  by  the  Board  of  Public  Works  and  City  Engineer, 

7.  Hydraulic  cement  shall  be  of  the  best  quality  of  natural 
cement,  nowly  manufactured,  well  houFcd  and  presented  dry  until 
TPqnired  for  nse.  It  shall  be  finely  ground,  not  less  than  80  per 
cent  passing  through  a  sieve  of  80  mcshos  to  the  lineal  inch.  When 
tested  neat  in  the  nsnal  manner,  it  must  stand  a  proof  tensile  stra-tn 
of  GO  ponnds  per  f^quare  inch  on  specimens  allowed  to  set  30 
minutes  in  air  and  twTuty-four  (24)  hours  under  water.  Tt  shall 
also  stand  100  pounds  when  allowed  to  set  one  day  in  air  and  six 
days  in  w^ater,  and  150  ponnds  per  square  inch  when  allowed  to  set 
one  day  in  air  and  37  days  in  water.  When  mixed  one  part  of  ce- 
ment and  two  parts  of  sand,  by  weight,  it  shall  stand  30  pounds 
when  allowed  to  set  one  day  iu  air  and  six  days  in  water,  and  70 
pounds  when  allowed  to  set  one  day  in  air  and  27  days  in  water, 
Cakes  one-half  inch  in  thickness,  with  thin  edjre,  shall  show  no 
cracks  or  softness  after  seven  days  in  water.  Certificates  of  in- 
spection at  the  mills  that  the  cement  fnlfillB  these  requirements 
may  be  required  by  the  Board  of  Public  Works,  the  cost  of  said 
inspection  to  he  paid  by  the  contractor. 

8.  Portland  cement  for  concrete,  plastering  catch-basins  and 
other  miscellaneous  mvrposes,  shall  he  equal  to  the  best  quality  of 
Portland  cement  made  from  selected  rock,  carefully  manufactured, 
which  has  been  well  seasoned  hthI  housed  and  kept  dry  until  re- 
quired for  use.  It  shall  be  finely  orround,  not  less  than  90  per  cent. 
passing  through  a  sieve  of  80  meshes  to  the  lineal  inch.  Neat  cement 
shall  not  set  in  less  than  one  hour  unless  quick-setting  cement  is 
spccifirally  called  fon  when  it  shall  not  set  in  less  than  10  minutes. 
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When  tested  in  the  nsiual  mauner  it  niut^t  stand  a  proof  tensile 
strain  of  l^o  pounds  per  square  inch  when  allowed  Ui  t:L'i  in  air  until 
hard,  and  tlie  remainder  of  '^l  hours  in  water.  It  shall  also  stand 
350  pounds  wJien  allowed  to  set  one  day  in  air  and  six  days  in 
water,  and  500  pounds  when  allowed  to  set  ojie  day  in  air  and 
^37  days  in  water.  When  one  part  of  cement  is  mixed  with  thiee 
parts  of  i^aud,  by  weighty  it  shall  ^tand  100  pounds  per 
squcire  iuch  when  allowed  to  get  one  day  in  air  and  six  da \>  in  water, 
and  '^00  ponnds  when  allowed  to  set  one  flay  in  air  and  ^17  days  in 
water.  Cakes  one-half  ineh  in  thickness,  with  thin  t^dges,  shall 
Amw  no  cracks,  blowing  or  softness  after  seven  days  in  water. 

9.  Portland  cement  for  sidewalks  and  otlk  r  work  requiring 
special  qualities  shall  be  equal  to  tlie  best  quality  of  fterman  Port- 
land cement,  made  froui  an  artificial  mixture  of  proper  materials 
and  accordini^  to  the  best  methrHls  of  mixings  burning!  and  grin<l- 
iug.  It  must  be  well  t^easoned  and  have  been  thoroughly  well  jm^- 
teeted  from  injury  by  moisture  and  otherwise,  it  shall  be  finely 
ground,  not  less  than  1)5  per  cent,  passing  tbtinigh  a  sieve  of  80 
meshes  to  the  lineal  inch,  and  1*0  por  cent,  througji  a  sieve  of  KJO 
meshes  to  the  lineal  inch.  Wlien  tested  neat  in  tie  usual  manner, 
it  must  stand  a  jiroof  tensile  strain  of  47.'i  pounds  per  s<piare  inch 
w^ben  allowed  to  set  one  day  in  air  and  six  day?^  in  water,  aud  550 
ponnds  when  allowed  to  set  one  day  iu  air  iind  27  days  in 
w^ater.  When  mixed  one  part  of  cement  with  three  parts  of 
sand,  by  w^eight,  it  shall  stand  150  pounds  when  alh>w(Hl  tc^  set  otic 
day  in  air  and  six  days  in  water,  and  350  |>ounds  wlu>n  allowed  to 
set  one  day  in  air  and  27  days  in  \vater.  Cakes  of  cement  left 
24:  1  lours  in  boiling  water  shall  show  no  signs  of  cracks,  blow- 
ing or  sfiftness.  Any  brand  of  Portland  cenirait  which  at  any  time 
appears  inferior  or  shows  a  backward  tcndeiu  y,  signs  of  deteriora- 
tion or  blowing,  will  be  at  once  rejected,  no  matter  bow  go(jd  previ- 
ous tests  may  have  heeii,  and  any  w^ork  done  with  siuh  cement  must 
be  at  once  removed  and  replaced  as  the  engineer  ]uav  direct,  aud 
without  extra  allowance  to  the  contractor  tliercfor.  Uniformity  in 
quality  ts  essential  in  this  grade  of  eeuient.  and  any  cemcul  wiiicli 
fails  ti>  ,^iv</  uniform  resnlts  under  nnifonu  aud  approved  treat- 
ment will  1k'  i"ejectcd  inm  if  it  complies  with  the  sjun  ineations  in 
other  respects.  Evidence  of  the  actual  conduct  of  cemeut  in 
sidewalks  will  also  be  requin^d  in  case  of  cements  not  now 
in  use  in  the  city. 

10.  Brands  of  Portland  cement  which  have  been  tested  in  the 
laboratory-  and  are  satisfactory  for  sidewalk  eotistrnction  are  more 
sjieciiicaliy  mentioiied  uuder  speeifications  for  "Cement  Sidewalks, 
Form  Q/'  The  brands  of  cement  specified  under  ''Cement  Side- 
walks. Form  Q,"  as  nuiy  be  tested  and  found  to  comply  with  these 
specifications,  can  be  used  ]>rovided  the  following  conditions  are 
fulfilled: 

First.     All  cement  shall  be  shipped  here  in  barrels. 
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Sei'ODcl.  Tlir  n'liH^nt  fominuiR^  shulj  nmd  witli  evcij  sliipinent 
of  cement  a  sworn  statement,  bhowmg  the  length  of  time  the 
eemtjtit  luis  bet3ii  stored,  the  result  of  sevun-day,  twent} -eight-day, 
and  lift} -six-da}'  tests,  usmg  one  p^irt  of  ceiuetit  to  three  parts  of 
sand,  by  weight,  in  making  briquettes^.  Cement  from  one  barrel 
out  of  each  h>t  of  ten  barrels  of  a  shipmeiit  shall  be  tested.  The  test 
shali  be  made  by  a  tinn  of  eemeut  tt^sters,  stitisfaetory  to  the  City 
Civil  Engineer^  and  each  barrel  of  a  shipment  shall  be  stamped  witli 
the  initials  of  the  cement  tester,  the  date  when  cement  was  tested, 
and  the  number  of  the  bai'rel. 

Third.  A  chemical  analysis  of  the  cement  shall  be  made  by  a 
chemist,  satisfactory  to  the  Board  of  Pubiic  Works  and  the  City 
Civil  Engineer;  all  expense  ot  mid  analysit:?  shall  be  lx>nie  b}'  the 
cement  compauy  furnishing  the  cement,  or  its  agent. 

The  following  iipecifieation  for  cement  nsed  in  sea-water  is  taken 
from  those  for 

WALLABOOT  IMPHOVEMENT^  BHOOKLYX^  N,  Y. 

All  the  cement  to  be  furnished  under  this  contract  must  be  of 
the  class  of  such  material  known  as  high-grade  Portland  cementj 
free  from  lumps,  dry  and  tioely  ground,  and  unless  as  otherwist 
specified  must  be  of  one  or  more  of  the  following  brands  (three 
German  brands  named).  Cement  of  other  brands  may  be  furnished 
provided  the  contractor  submits  proof  satisfactoi'y  to  the  engineer 
that  it  has  bcH3n  used  in  making  large  masses  of  concrete,  which 
have  been  exposed  to  the  action  of  sea-water  for  at  least  two  years 
previous  to  the  date  of  this  contract,  and  that  such  concrete  now 
shows  no  signs  of  deterioration  which  might  be  imputed  to  defective 
qualities  in  the  cement. 

All  the  cement  shall  he  composed  of  lime,  silica  and  alumina  in 
their  proper  forms  and  proportions,  be  as  free  as  possible  from  all 
other  substances  and  contain  iio  adulterant  in  injurious  propor- 
tions. The  ratio  of  the  weight  of  silica  and  alumina  to  the  weight 
of  the  lime  in  the  cement  shall  not  be  less  than  45  to  100.  The 
cement  shall  not  contain  more  than  'S  per^ccnt.  of  magnesia  nor 
more  than  1  per  cent,  of  sulphuric  acid. 

The  cement  shall  not  have  a  hnver  specific  gravity  than  3.10. 

All  the  cement  shall  be  of  a  hnent^ss  so  that  99  per  cent,  hy 
weight  shall  pass  through  a  j^o.  50  sieve  of  No.  35  wire ;  90  per 
cent,  shall  pass  through  a  Ko.  100  sieve  of  Fo.  40  wire;  and  70  per 
cent,  shall  pass  through  a  No.  200  sieve  of  No.  45  wire,  Stubbs' 
gauge. 

The  cement  must  not  take  its  initial  set  in  less  than  30  minutes 
after  mixing.  It  shall  take  its  hard  set  in  not  less  than  3  hours, 
and  in  not  more  than  8  hours. 

The  cement  will  he  said  to  have  attained  its  initial  and  its  hard 
set  when  it  hears  without  indentation  respectively  a  wire  1-12  inch 
in  diameter  loaded  to  weigh  1-4  pound,  and  a  wrire  of  1-24  inch  in 
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diameter  loaded  to  weigh  1  pound,  it  having  boen  previousiy 
mixed  neat  with  about  2b  per  cent,  of  its  weighi  of  water  and 
worked  for  from  1  to  3  niinntis  into  a  stiff  plastic  paste. 

All  the  cement  shall  be  capable  of  developing  a  tensile  strength 
under  various  conditions  as  follows : 


Age. 

Tensile 

BtliOllKth. 

Mixtjd  ueat  witJi  iiboiit  25  5*  of 
water  b;^  weight  ami  worked 

21  bourSf  in  water  after  liard  aot. . , 

7  da>H,  1  in  air   6  in  wattsr  1(P ,... 

400 

to  stiff  T^ltistic  paste. 

28  days,  i  in  air  27  in  water  7(P „......., 

600 

Mixed  witli  A  parts  santi  by 
woiKbt   and    12 ;«   water   to 
stiff  plastic  paste. 

— ^- : 

7  days,  1  in  air   6  iti  water  7U^ 

■2H  days^  1  in  air  27  in  water  W^^,... . . 

15t) 
24U 

To  determine  the  tensile  strength  four  briquettes  of  the  cement 
under  each  of  the  above  conditions  will  be  broken  in  a  Riehle  or 
Eairbanks  or  other  testing  machine  satisfactoiy  to  the  engineer. 

The  sand  to  be  used  in  making  briquettes  will  be  clean^  dry^ 
crushed  quartz^  trap-rock  or  granite,  passing  a  No.  SO  sieve  of  No. 
2B  wire  and  caught  on  a  Ko.  40  sieve  of  Ko.  31  wire,  Stubbs'  gauge. 
The  briquettes  will  be  of  the  form  recommeodtjd  by  the  American 
Society  of  Civil  Engineers, 

All  cement  mnst  be  sound  in  every  respect  and  show  no  indica- 
tions of  distortion,  change  of  volume  or  blowing  when  subjected  m 
the  form  of  pats  to  exposure  in  air  and  fresh  and  sea  water  of 
temperature  from  60  degrees  to  21x5  degrees,  as  follows:  The  pats 
will  be  made  of  neat,  unsifted  cement,  mixed  with  fresh  water  to 
the  same  consistency  as  before  stated  for  briquettes^  and  will  be 
about  3  inches  in  diameter;^  having  a  thickness  at  the  center  of 
about  i  inch^  tapering  to  about  jl  inch  at  the  edges.  They  will  be 
moulded  on  plates  of  glass  and  kept  thereon  during  examination, 
(a)  One  or  more  of  these  pats  will,  when  .^et  hard,  be  placed  in 
fiesh  water  of  temperature  between  60  degrees  and  70  degrees  for 
from  1  to  28  days,  {h\  One  or  more  of  these  pats  will  be  allowed 
tu  set  in  moist  air  at  a  temperature  of  about  200  degrees  for  about  3 
hours.  It  will  then  be  placed  and  kept  in  boiling  water  for  a  period 
of  from  6  to  24  liours.  ((.)  One  or  more  of  the^e  pats  will  be  al- 
lowed to  set  in  moist  air  at  a  temperature  of  about  100  degrees  for 
3  hours;  it  will  then  be  placed  and  kept  in  water  of  temperature  of 
110  degrees  to  115  degrees  for  a  period  of  from  24  to  48  hours, 
(d)  One  or  more  of  these  pats  may  be  subjected  to  any  or  all  of  the 
above  indicated  tests  (a,  b  and  c)  using  sea  water  instead  of  fresh 
water,  (e)  One  pat  will  be  kept  in  the  air  for  28  days  and  its  color 
observed,  which  shall  be  uniform  throughout,  of  a  bluish  gray,  and 
free  fron^  yellow  blotches.  A  failure  to  pass  test  (b)  will  not 
necessarily  cause  the  rejection  of  the  cement,  provided  it  passes  the 
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other  teats  for  tiOimdii<i6b  as  noted  in  (a,  c,  d  and  e)  and  is  eatiaXac- 
tory  in  other  respects  lu  the  ungiiietJib. 

All  the  above  leets  may  be  inodiiied  and  other  tests  in  addition 
thereto  or  in  substitution  therefor  required  at  the  diseretion  of  the 
engineer  to  practically  determine  the  fitnetis  of  the  cement  lor  its 
intended  nse. 

The  contractor  pays  the  coat  of  tests  of  cement  wiiich  are  to  be 
made  by  the  engineer  of  the  work  or  by  one  or  more  of  three  test- 
ing laboratories  mentioned. 

As  many  testa  as  desired  by  tbe  engineer  mnj>t  be  made  for  com- 
position  and  specihc  gravity  and  one  sample  ehail  be  tested  for 
each  100  barrels  for  fineness^  set,  tensile  strength  and  soundness. 

All  the  cement  must  be  furnished  in  the  original  package  in 
strong,  substantial  barrek,  which  shall  be  plainly  marked  with  the 
brand  or  mark  of  the  maker  of  the  cement.  Each  barrel  must  be 
properly  lined  with  paper  oi;  other  material  so  as  to  effectually  pro- 
tect the  cement  from  dampness.  Any  cement  damaged  by  water 
to  such  an  extent  that  the  damage  can  be  ascertained  from  the  out- 
side will  be  rejected  mi  toio  and  the  barrels  unopened.  Barrels  con- 
taining a  large  proportion  ol  lumps  will  also  be  rejected.  Broken 
barrels  of  cement^  if  otherwise  satisfactoryj  will  be  counted  as  half- 
barrels. 

The  engineer  makes  the  tests  upon  such  proportions  of  the  whole 
amount  of  cement  as  he  sees  fit  and  his  decision  is  final.  He  can 
refuse  to  accept  cement  without  test  and  without  giving  his  reasons. 

There  are  one  or  two  interesting  points  in  the  following  from 
the  specifications  for  the 

PENNSYLVANIA  AVENUE  SOBWAY^  PHinADELPiUA. 

All  the  brick  work  of  the  sewers  except  that  in  the  wellholes  was 
laid  in  natural  hydraulic  cement  mortar.  In  the  wellholes  Port- 
land cement  w^as  specified.  In  all  cases  the  proportions  were  1  of 
cement  to  2  of  sand.  All  concrete  used  was  composed  of  1  pa3:*t 
natural  hydraulic  cement,  2  parts  sand  and  4  parts  of  atone  or 
furnace  slag. 

Briquettes^  1  square  inch  in  section  made  from  the  natural 
hydraulic  cement  mortar  in  the  mixing  box  on  the  work  were  re- 
quired to  develop  tensile  strength  of  40  pounds  after  1  day  in  air 
and  six  days  in  water.  Portland  cement  mortar  under  like  condi- 
tions must  show  150  pounds^  tensile  strength. 

The  other  requirements  of  natural  hydraulic  cement  were  as  fol- 
lows: Weight  shall  not  be  less  than  112  pounds  per  imperial 
bushel ;  residue  on  No.  50  sieve  not  over  4  per  cent.,  by  weight,  on  a 
Ko,  100  sieve  25  per  cent.,  on  a  No.  200  sieve  50  per  cent,  Pats  of 
cement  4  inch  thick,  60  degrees  to  70  degrees  ¥.,  shall  develop  ini- 
tial set  in  not  less  than  10  minutes  and  hard  set  in  not  less  than  30 
minutes^  the  amount  of  water  being  just  sufficient  to  form  a  stiff 
plastic  paste.    The  tensile  strength  required  was  75  poomds  in  S4 
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hours,  ill  water  after  liard  net;  150  pounds,  1  day  in  air  tiiid  (i  days 
in  water;  2oO  pounds,  1  day  in  air  and  27  days  in  waUjv.  Mortar 
of  1  cement  to  1  of  standard  quartz  sand  must  show  75  pounds 
tensile  strengtli  in  7  days. 

For  iiiuiHcipai  work  the  city  of  Philadelphia  has  the  strongest 
^pecihcations  lor  cement.  The  city  has  a  complete  testing  labora- 
tory under  the  Bureau  of  Surveys^  Department  of  Public  Work.s, 
and  a  complete  organization  for  keeping  close  watch  ijf  the  ma- 
terials in  use^  and  can  do  so  at  comparatrvcly  slight  expense. 

BErAETMENT  Of  PUBLIC  WOEKS,  IMiiLADELFJllA. 

1.  Inspection, — All  cements  shall  be  inspected,  and  those  re- 
jected shall  be  immediately  removed  by  the  contractor.  The  con- 
tractor must  submit  the  cement,  and  altord  every  facility  for  in- 
spection and  testing,  at  least  twelve  (12)  days  before  desiring  to 
use  it.  The  engineer  in  charge  of  testing  laboratory^  shall  be 
notified  at  once  upon  the  receipt  of  each  shipnient  of  cement  on  tlie 
work. 

2.  Faclcages^r — No  cement  will  be  inspected  or  allo^ved  to  be  used 
unless  delivered  in  suitable  packages  properly  branded. 

3.  Storage.' — On  all  main  sewers,  bridges  (iinlc^ts  otherwise 
ordered),  and  such  branch  sewers  or  other  work  as  the  chief  engi- 
neer may  designate,  shall  be  provided  a  suitable  house  for  storing 
the  cement, 

4.  Froiection. — Accepted  cement,  if  not  used  iiiu Mediately,  must 
be  thorooghly  protected  from  the  weather,  and  never  placed  on  the 
ground  without  proper  blockings,  and  may  be  re-inspected  at  any 
time. 

5.  Failure ^ — ^The  failure  of  a  shipment  of  cement  on  any  work 
to  meet  these  requirements  may  prohibit  further  use  of  the  same 
brand  on  that  work. 

The  acceptance  of  a  cement  to  be  used  shall  rest  with  the  chief 
engineer,  and  will  be  bailed  on  the  following  requirements: 

Natural  Cement, 

6.  Specific  Oravity  and  Fineness,— l^SituTQl  cement  shall  have 
a  specific  giavity  of  not  lee^s  than  2.9,  and  shall  leave,  by  weight,  a 
rrsidue  of  not  more  than  two  (2)  per  cent,  on  a  Ko,  50  sieve,  fifteen 
(15)  per  cent,  on  a  No.  100  sieve,  and  thirty  (30)  per  cent  on  a 
No.  200  sieve.  The  sieves  being  of  brass  wire  cloth,  having  ap- 
proximately 2,400,  10,200  and  35,700  meshes  per  square  inch;  the 
diameter  of  the  wire  being  .0090,  .0045  and  .0020  of  an  inch  re- 
spectively. 

7.  Constancy  of  Volume.^ — Pats  of  neat  cement  one-half  (^) 
inch  thick  witli  thin  edges,  immersed  in  water  after  "^hard"  set 
ehall  show  no  signs  of  "checking"  or  disintegration.  Similar  pats 
in  air  shall  show  no  signs  of  blotching,  checking,  or  disintegration. 
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8.  Time  of  Setting. — It  shall  develop  ^'initial"  set  in  not  less 
than  ten  (10)  Hiinntes^  or  "hard*'  set  in  less  than  thirty  (30) 
minutes.  This  being  determined  by  means  of  the  VIcat  needle 
from  pastes  of  neat  cement  of  normal  consistency,  the  temperature 
being  between  60  degrees  and  70  degrees  F. 

9.  Tensile  Strength, — Briquettes,  one  (1)  square  inch  in  cross 
section^  shall  develop  the  following  ultimate  tensile  strengths : 

A^e.  StrrniRlli. 

24  hoars  (in  water  after  *'hard*'  set) .100  lbs. 

7  days    (1  day  in  ah-,  6  days  in  water) 200  Iba. 

28  daysi    (1  day  in  air,  27  daye  in  wat^^r) . . 300  Iba. 

7  days    (1  day  in  liir,  <j  driya  in  water)  1  part  of  cement  to  2  parts 

of  standard  t^nartz  sand 1*30  lbs. 

28  days    (1  day  in  air,  27  days  in  water)  1  part  of  cement  to  2  parts 

of  standard  quartz  sand 200  Iba, 

Poriland  Cement. 

10.  Specific  Gravity  and  Fineness. — Portland  cement  shall 
have  a  specitic  gravity  of  not  less  than  3.1,  and  shall  leave,  by 
weight,  a  reeidne  of  not  more  than  one  (1)  per  cent,  on  a  No.  50 
sieve,  ten  (10)  per  cent,  on  a  No.  100  sieve,  and  twenty-five  (25) 
per  cent,  on  a  No.  200  sieve.  The  sieves  being  the  same  as  previ- 
o\)sly  described. 

li.  Covstancy  of  Volume. — Pats  of  neat  cement  one-half  (|) 
inch  thick  mth  thin  edees*  immersed  in  water  after  'Tiard"  set 
shall  show  no  signs  of  ^'checking^*  or  disintegration.  Similar  pats 
In  air  shall  show  no  signs  of  blotching,  checking  or  <iisintegration. 

12.  TimB  of  SeUing,-^lt  shall  require  at  least  twenty  (20) 
minntee  to  develop  '^initiar'  set  imder  the  same  conditions  ae 
specified  for  natnral  cement, 

13.  Tensile  Strength, — ^Briqnettes  of  cement  one  (1)  inch 
sqnare  in  cross  section,  shall  develop  the  following  ultimate  tensile 
strengths ; 

24  houra  fin  water  after  **hard**  set) , 175  lbs, 

7  daye    (1  day  in  air,  6  days  in  water) , 500  lbs. 

28  days    (1  day  in  air,  97  days  in  water) 600  lbs. 

7  daya    (1  day  in  air,  6  daya  in  wat**r)  1  part  of  cement  to  3  parts 

of  standard  quartz  sand  ...,,.... .170  lbs, 

28  days    (1  day  ia  air,  27  days  in  water)  1  part  of  cement  to  3  parts 

of  standard  quartz  sand 240  lbs. 

14.  Sulphiiric  Acid, — It  shall  not  contain  more  than  one  and 
three-qnarters  (If)  per  cent  of  anhydrons  snlphnric  acidj  (S0-|). 

15.  Additional  Requirements. — All  cements  shall  meet  snch  ad- 
ditional requirements  as  to  '^ot  water,"  ^%t/*  and  "chemical/' 
tests,  as  the  chief  engineer  may  determine.  The  requirements  for 
'^aet,"  may  he  modified  where  the  conrfitionp  are  such  as  to  make  it 
advipahlc.  •   '  ^j 
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The  specifications  for  cement  vary  somewhat  from  those  at  Phili-] 
delphia,  Eeferring  to  the  paragraphs  in  the  Philadelphia  spedficft-j 
tions  the  differences  arc  as  followe: 

Paragraphs  1  to  5  omitted. 

6.  Fineness  of  natural  eenient  S^j  [>er  cent,  on  No,  50  sieve. 

7.  Cement  shall  be  without  free  lime,  and  pats  made  of  neat 
cement  shall  show  no  cracking  when  immersed  in  water  ininiediate- 
ly  after  set  and  left  for  7  days,  nor  when  subjected  to  hot  test  for 
24  hoars. 

8.  Initial  set  in  not  less  than  10  minutes^  Gillraore  needles. 

9.  Tensile  strength r  Neat^  1  day,  60  pounds;  7  days,  lOO 
pounds;  cement  1,  sand  2,  7  days,  30  pounds;  28  days,  70  pounds, 

10.  Fineness  of  Portland  cement  90  per  cent  on  No.  100  eieTe. 

11.  Same  as  7  above. 

13.  Initial  set  of  Portland  cement  in  not  less  than  ZQ  minutes; 
final  set  in  not  less  than  3  hours  nor  more  than  8  hours, 

13.  Tensile  strength:  Neat,  1  day^  125  pounds;  7  days,  300 
pounds;  cement  1,  sand  3,  7  days,  90  poiinds;  28  days,  150  pounds, 

14.  Sulphuric  acid  requirement  omitted.  Portland  cement 
shall  not  contain  more  than  3  per  cent  by  weight,  of  magnesia. 

15.  Tests  shall  be  made  as  directed  by  the  engineer  in  general 
accordance  with  the  American  Society  of  Civil  Engineers  standardg. 

CITY    ENOINEER's    OFFICE,    BALTIMORE,    MD.  J 

The  following  differences  from  the  Philadelphia  specifications 
are  noted : 

Paragraphs  1,  3,  4  and  5  are  omitted. 

6,  Ninety-five  per  cent,  of  natural  cement  must  pass  a  No.  50 
sieve. 

7.  Cakes  or  pats  of  neat  cement  must  show  no  indication  of 
cracking,  checking  or  warping  when  exposed  in  air  and  water  at 
normal  temperature. 

9.  Tensile  strength:  Natural  cement,  neat,  1  day^  75  pounds; 
7  days,  150  pounds;  28  days,  225  pounds;  1  cement,  i  sand,  7  daj^s^ 
80  pounds ;  28  days,  140  pounds. 

10.  Ninety-eight  per  cent,  of  Portland  cement  must  pass  a  N^o. 
50  sieve. 

11.  Same  as  7  above. 

12.  Initial  set  shall  not  develop  in  less  than  30  minutes  in  bIott- 
setting,  and  10  minutes  in  quick-setting  Portland  cement, 

13.  Tensile  strength:  Portland  cement^  neat,  1  day,  1!S5 
pounds;  7  days,  400  pounds;  28  days,  500  pounds;  1  cement,  3 
sand,  7  days,  i25  pounds ;  28  days,  200  pounds. 

14.  Omitted. 

15.  Each  bag  of  natural  hydraulic  cement  must  contain  150 
pounds  net;  each  barrel  300   pounds.    Each   barrel   of  Portland 
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cement  must  weigh  400  pounds  gross,  and  be  properly  lined  so  as  tc> 
be  effectually  sealed  from  dampness. 

BOABD  OF  PUBLIC  WOKKS,  INDIANAPOLIS,  IKD. 

The  specifications  for  cement  in  u&e  here  are  given   under   the 
heading  of  Melan  Arch  Bridges   at  Indianapolis,   earlier   in   this 
chapter. 
■         The  specifications  in  use  in   Pittsburg  are  not  excessive  and 
k^lonld  be  satisfactory  for  all  work  except  the  most  exacting. 

f        C 

I  the 

I  city 

I  bef< 


BUEEAD   OF   ENQINEEEIFG^   PITTSBURG^   PA. 


Cement— When  and  Where  Delivered. — ^All  cement  required  on 
the  work  shall  be  delivered  at  a  warehouse  within  the  limits  of  the 
city,  and  the  director  notified  of  each  delivery,  at  least  two  weeks 
before  it  will  be  needed  in  the  work, 

Cement — How  Stored. — Cement  shall  be  so  stored,  in  a  Ary 
place  thoroughly  protected  from  rain  and  dampness,  that  each 
shipment  is  piled  to  itself  and  at  all  times  readily  accessible  for 
inspection  and  tests. 

Cement  from  EeliaMe  Manufacturers  Alone  Accepted^ — -Cement 
will  be  accepted  from  reliable  manufacturers  of  well-established 
reputation  only,  and  the  cement  will  not  be  tested  or  permitted  to 
be  used  unless  delivered  in  original  packages  properly  labeled. 

Temperatures  for  Tests. — Tests  of  the  cement  will,  unless  other- 
wise specified,  be  made  at  a  temperature  of  from  60  to  70  de- 
grees Fahrenheit- 

Samples  for  Tests. — Samples  for  tests  may  be  taken  from  every 
package  in  each  shipment  of  cement,  and  unless  they  meet  the 
requirements  herein  specified,  the  whole  shipment  from  which  the 
samples  were  taken  will  be  rejected. 

Sieve  for  Tests.— The  sieves  u^^ed  for  testing  cement  for  fine- 
ness and  for  gauging  the  sand  to  be  used  in  making  briquettes  for 
sand  tests  shall  be  as  follows; 

'Ro.  20  sieve  shall  have  400  meshes  to  the  square  inch,  and  shall 
be  made  of  wire  cloth.  No.  28  wire  Stubbs'  wire  gauge. 

No,  30  sieve  shall  have  900  meshes  to  the  square  inch  and  shall 
be  made  of  wire  cloth,  No.  31  wire  Stubbs"  gauge. 

No.  50  sieve  shall  have  2,500  meshes  to  the  square  inch  and 
shall  be  made  of  wire  cloth,  No.  35  wire  Stubbs'  gauge. 

No.  100  sieve  shall  have  10,000  meshes  to  the  square  inch,  and 
shall  be  made  of  wire  cloth,  No.  40  wire  Stubbs'  gauge. 

Briquettes  for  Tests, — Briquettes  for  testing  tensile  strength  of 
cement  will  he  made  both  of  neat  cement  and  of  cement  and  sand 
in  the  proportions  hereinafter  spocified,  with  only  enough  water 
added  to  thoroughly  moisten  the  mixture  and  make  it  roherent. 

Malcinrf  Brifjitcflc^. — After  being  thoroiighlv  mixrd  on  LchiKS 
plate  the  mortar  shall  be  firmly  pressed  into  the  molds  by  hand, 
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and  the  briquettes  so  formed  placed  upon  a  glass  plate  and  kept 
there  until  put  in  water. 

Sand  for  Briguelies. — The  sand  used  in  preparing  briquettes 
shall  be,  unless  otherwise  specified,  clean,  sharp,  criiBhed  quartz, 
crushed  so  that  the  wliolc  of  it  ^411  pass  through  a  No.  20  sieve 
and  be  retained  ofi  a  No.  30  sieve. 

Pats  for  Tests. — Round  pats  of  neat  cement,  about  three  (3) 
inches  in  diameter,  one-half  an  inch  thick  at  lln-  center  and 
tapering:  to  a  feather  edge,  mixed  in  the  i^ame  manner  as  the  neat 
cement  briquettej^  and  placed  on  a  glass  plate,  shall  not  show  any 
signs  of  warping  or  cracking  after  twenty-eight  (28)  days  in 
either  air  or  water. 

Cement  that  Swells  to  he  RejeciecL — Any  cement  which  shows 
signs  of  swelling,  after  being  mixed,  will  be  rejected. 

Fineness  of  Portland  Cement.' — Portland  cement  shall  be 
ground  to  such  a  degree  of  fineness  that  not  less  than  J18  per  cent, 
by  weight  shall  pass  a  No.  50  sieve,  and  not  less  than  90  per  cent. 
by  weight  pass  a  No.  100  sieve. 

Tensile  Strength  of  Portland  Cemeiit — Neat.- — The  ultimate 
tensile  strength  of  briquettes,  one  square  inch  in  cross  sectioHj 
made  of  neat  Portland  cement,  shall  be  as  follows : 

One  day  in  air  and  six  days  in  water,  375  pounds. 

One  day  in  air  and  S7  days  in  water,  510  pounds. 

Tensile  Strength  of  Portland  Cement — 3  to  1. — ^The  ultimate 
tensile  strength  of  briquettes  one  square  inch  in  cross  section^  made 
of  one  part  by  weight  of  Portland  cement  and  three  parts  of  sand^ 
shall  be  as  follows: 

One  day  in  air  and  (S  days  in  water,  120  pounds. 

One  day  in  air  and  27  days  in  water,  190  pounds. 

Fineness  of  Natural  Cement. — Natural  cement  shall  be  ground 
to  such  degree  of  iineness  that  not  less  than  88  per  cent,  by  weight 
will  pass  a  No,  50  sieve,  and  not  less  than  77  per  cent,  by  weight 
pass  a  N^o.  100  sieve. 

Tensile  Strength  of  Natural  Cement — Neat, — The  ultimate  ten- 
sile strength  of  briquettes  one  square  inch  in  cross  section,  made  of 
neat  natural  cement  shall  be  as  follows: 

One  hotir  in  air  and  '!3  hours  in  water,  70  pounds. 

One  clay  in  air  and  6  thiVB  in  water^  110  ponnds. 

One  day  in  air  and  %t  days  in  water,  180  pounds. 

Tensile  Sire }if]th  of  Natural  Cement — S  to  1.— The  ultimate  ten- 
site  strength  of  briquettes,  one  square  inch  in  cross  section,  made 
of  one  part,  by  weight,  of  natural  cement  and  two  parts  of  sand, 
shall  be  as  follow^s: 

One  day  in  air  and  6  days  in  water,  50  pounds. 

One  day  in  air  and  27  days  in  Tvater,  80  pounds. 

Additional  Tests. — In  addition  to  ihe  tests  above  specified,  all 
cement  used  on  city  work  shall  be  subject  to  such  other  tests  as  will 
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bo  necessary  to  determine  whether  the  cement  possesses  the  proper 
qualities  for  the  particular  work  lor  which  it  is  designated. 

Should  there  be  discovered  at  any  tiniej  any  characteriBtics  in 
any  cement  being  nsed  on  any  city  work  that  are  objectionable  in 
that  or  any  similar  work,  the  further  use  of  cement  of  this  same 
brand  on  all  work  of  the  same  class  will  be  prohibited^  regardless  of 
the  fact  that  it  has  successfully  w^ithstood  the  tests  hereinbefore 
specified. 

The  city  of  Detroit  does  not  require  so  mucji  in  variety  of  test 
and  may  secnre  cement  under  its  specifications  which,  while  pasainti 
the  tests  required,  is  deficient  in  a  marked  degi'ee  in  other  respects 

BOARD  OF  PUBLIC   WORKS,  nETROIT^  MICH. 

Cement  to  he  put  up  in  cloth  or  paper  sacks,  original  packages, 
each  sack  to  be  branded  with  the  name  of  the  manulactnier  or 
manufacturers^  and  to  contain  95  pounds  net  of  Portland  cement^ 
or  132^  pounds  net  of  natural  cement,  and  to  be  delivered  in  such 
quantities  and  at  such  times  as  the  Board  of  Public  Works  may 
direct,  unloaded  in  a  warehoui?e  which  shall  be  located  on  the  raU- 
roadj  between  12th  and  Riopelle  streets,  south  of  Michigan  avenue, 
or  Gratiot  avenue,  in  the  city  of  Detroit,  and  no  extra  charge  shall 
be  made  for  storage  or  delivery. 

A  man  satisfactory  to  the  Board  of  Public  Works  shall  be  fur- 
nished by  the  contractor  to  assist  in  loading. 

The  sacks  to  be  the  properly  of  the  city  of  Detroit,  and  each  bid- 
der shall  state  in  connection  with  his  bid,  the  price  per  cloth  sack  he 
will  pay  for  each  empty  sack  delivered  at  the  warehouse  aforesaid. 

The  Board  of  Public  Works  reserves  the  right  to  reject  any 
cement  considered  by  said  Board  not  equal  in  quality  to  the  stand- 
II  rd  above  mentioned. 

Portland  Cement  shall  be  of  American  manufacture,  and  shall 
stand  a  teat  of  130  pounds  per  square  inch  tensile  strain,  when  made 
into  briquettes  and  exposed  in  air  nntil  final  set  and  the  balance  of 
24  hours  immersed  in  water.  One  day  in  air  and  6  days  in  water 
shall  show  a  tensile  strength  of  380  pounds;  1  day  in  air  and  27  in 
water  shall  show  a  tensile  strength  of  520  pounds,  and  when  mixed 
in  proportion  by  weight  of  one  of  cement  to  two  of  sar^d,  in  7  days 
it  shall  stand  a  tensile  strain  of  146  pounds,  and  in  28  days  a 
strain  of  216  pounds. 

In  fineness,  95  per  cent,  shall  pass  through  a  Ko.  50  sieve. 

Natural  Cement  shall  be  of  American  niannfacture,  and  shall 
stand  a  test  of  sixty  (t>0)  pounds  per  square  inch  tensile  strain 
when  made  into  briquettes,  exposed  1  hour  in  air  and  immersed  for 
twenty-three  (23)  hours  in  water;  and  wiien  mLxed  in  proportions 
by  weight  of  1  of  cement  to  2  of  sand,  and  exposed  1  day  in  air  and 
6  days  in  water,  it  shall  stand  a  tensile  strain  of  at  least  fifty  (50) 
pounds  per  square  inch ;  and  in  fineness  not  less  than  90  per  cent. 
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must  pass  through  a  sieve  of  twenty-five  hundred  (2500)  meshes  to 
the  square  inch. 

The  following  cement  specifications  for  1901,  from  a  city  of  90,- 
000  inhabitants  are  presented  as  an  unsatisfactory  set,  which  will 
permit  the  use  of  poor  cement  of  both  kinds  unless  arbitrary  rejec- 
tions are  made  outside  the  letter  of  the  specifications. 

INSUFFICIENT  SPECIFICATIONS. 

Cement  shall  be  of  the  best  quality  of  Louisville  cement  or  of 
cement  equal  in  all  respects  thereto,  fine  ground,  quick  setting, 
capable  when  made  into  testing  blocks  of  withstanding  a  tension  of 
60  pounds  per  square  inch  of  section,  when  mixed  pure  and  exposed 
in  air  1  hour  and  23  hours  in  water. 

Cement  shall  be  kept  under  cover  until  used  and  samples  given 
in  such  manner  as  may  be  directed.  Any  cement  exposed  to  water 
after  testing  will  not  be  used.  All  cement  not  accepted  must  be  im- 
mediately removed  from  the  works. 

The  contractor  must  furnish  the  cement  in  strong,  perfect  paper 
sacks  to  any  part  of  the  works  and  in  such  quantities  as  the  Com- 
missioner of  Public  Works  may  direct  and  only  upon  the  written 
order  of  said  Commissioner.  Bids  to  specify  the  price  per  hundred 
pounds  at  which  the  cement  is  to  be  furnished.  To  be  weighed  on 
the  public  scales. 

The  cement  used  for  the  curbing  and  tiling  shall  be  of  the  best 
quality  of  American  or  imported  Portland  cement,  capable  of  with- 
standing a  tensile  strength  of  500  pounds  to  the  square  inch  when 
mixed  neat  and  allowed  to  stand  1  day  in  air  and  6  days  in  water. 

For  sewer  work  the  following  are  given  as  examples  of  practice : 

DEPARTMENT  OF  SEWERS^  READING^  PA. 

Composition. — Magnesia  not  over  2^  per  cent. ;  sulphuric  acid  not 
over  2  per  cent. 

Fineness. — Ninety-five  per  cent,  through  a  No.  100  sieve ;  80  per 
cent,  througli  a  N"o.  200  sieve. 

Checking  and  Cracking, — Two  cakes  of  neat  cement  to  be 
moulded  on  glass.  One  to  be  immersed  in  cold  water,  after  having 
^et  hard,  and  examined  from  day  to  day  for  surface  checking  and 
warping,  the  other  having  been  set  hard  to  be  immersed  in  water 
at  212  degrees  F.,  and  allowed  to  remain  in  water  of  that  tempera- 
ture for  24  to  36  hours.  Examination  of  the  pat  at  the  end  of  that 
time  for  constancy  of  volume  and  checking.  Should  the  pats  be- 
come contorted  or  show  signs  of  warping  or  cracking  the  cement 
will  be  rejected. 

Tensile  Strength. — Neat,  24  hours,  200  pounds;  7  days,  500 
pounds;  28  days,  650  pounds;  mortar,  3  to  1,  7  days,  150  pounds; 
28  c^ays,  250  pounds. 
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Natural  Hydraulic  Cemmit. — All  cement  shall  be  what  is  com- 
monly known  as  American  natural  hydraulic  cement,  ol  quality 
equal  to  the  best  obtainable  in  the  market  It  will  be  subject  to 
rigid  inspection  and  must  be  able  to  stand  the  following  tests: 
Two  cakes  3  inches  in  diameter  and  ^  inch  thick  with  thin  edges^ 
will  be  made.  One  of  these  cakes  as  soon  as  set  will  be  placed  in 
water  and  examined  from  day  to  day.  If  the  cake  exhibits  checks, 
cracks  or  contortions^  the  cement  will  be  rejected.  The  other  cake 
described  will  be  listed  for  setting  and  color  tests.  The  time  will  be 
noted  when  the  cake  has  become  hard  enoup^h  to  sustain  a  wire  1-lS 
inch  in  diameter  loaded  with  1-4  pound.  When  the  w^ire  is  sustained 
the  cement  has  begun  to  set  and  this  time  shall  not  i)e  less  than  30 
minutes.  When  the  cake  will  sustain  a  wire  1-34  inch  in  diameter 
loaded  with  1  pound,  the  test  is  complete,  and  this  lime  must  not 
be  less  than  1  hour  nor  more  than  3  hours.  The  cake  used  for  set- 
ting test  will  be  preserved  and  when  examined  from  day  to  day  must 
be  of  uniform  color,  exhibiting  no  blotches  or  discolorations.  The 
cement  must  be  evenly  ground  and  when  tested  with,  the  following 
standard  sieves  must  pass  at  least  the  following  percentages: 

No.  20  sieve,  100  per  cent. ;  Ko.  ,iO  sieve,  90  per  cent. ;  Ko.  74 
sieve^  80  per  cent.  All  cement  for  te?;t  briquettes,  whether  to  be 
used  neat  or  with  sand,  will  be  mixed  with  barely  sufficient  water 
to  make  a  stiff  dough  or  mortar.  The  sand  for  cement  tests  will 
be  of  such  fineness  that  all  will  pass  a  sieve  of  20  meshes  per  liaeal 
inch,  and  none  of  it  pass  a  sieve  of  30  meshes  per  lineal  inch.  It 
will  be  the  best  quality  obtainable  of  washed  river  sand.  The  re- 
quired tensile  strength  per  square  inch  shall  be  as  follows :  Keat  ce- 
ment, 1  day,  till  set  in  air,  remainder  of  time  in  water,  60  pounds ;  1 
day  in  air,  6  days  in  water,  100  pounds;  cement  1  part  and  sand  2 
parts,  1  day  in  air,  6  days  in  water,  65  pounds. 

A  few  samples  of  specifications  for  cement  for  foundations  are 
given;  first  for  foundation  of  standpipe. 

WATER  WOliKS  DEPARTMEKT^  ST.  LOUISj  KO. 

All  cement  for  the  work  herein  specified  shall  be  of  the  best  qual- 
ity of  American  Portland.  Cement  without  tlie  manufacturer's 
brand  will  be  rejected  without  test.  All  cement  furnished  will  be 
subject  to  inspection  and  rigorous  tests  of  such  character  as  the 
Water  Commissioner  shall  determine,  and  any  cement  which  in  the 
opinion  of  the  Water  Commissioner  is  unsuitable  for  the  work  here- 
in specified^  will  be  rejected. 

If  a  sample  of  the  cement  shows  by  chemical  analysis  more  than 
S  per  cent,  of  magnesia  (Mg  0)  or  more  than  1|  per  cent,  anhyd- 
rous sulphuric  acid  (SO  )  the  shipment  will  be  rejected. 
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To  secure  iiniforinity  in  cement  of  approved  brands,  all  cement 
received  on  the  work  shall  be  subject  to  tests  for  checking  or  crack- 
ing and  to  the  following  tests  for  fineness  and  tensile  strength : 

All  cement  shall  be  fine  ground  and  85  per  cent,  shall  readily 
pass  a  sieve  having  10,000  meshes  to  the  square  inch. 

All  cement  shall  be  capable  of  withstanding  a  tensile  stress  of  400 
pounds  per  square  inch  of  section  when  mixed  neat,  made  into  bri- 
quettes and  exposed  24  hours  in  air  and  6  days  in  water. 

All  cement  shall  be  put  up  in  well-made  barrels  and  all  short 
weight  or  damaged  barrels  will  be  rejected.  Samples  for  testing 
shall  be  furnished  at  such  times  and  in  such  manner  as  may  be  re- 
quired. On  all  barrels  of  rejected  cement  inspection  marks  will  be 
placed,  and  the  contractor  shall  in  no  case  allow  these  barrels  to  be 
used. 

In  measuring  cement  for  mortar  or  concrete,  the  standard  volume 
of  a  barrel  of  cement  shall  be  determined  by  comparing  its  net 
weight  with  the  weight  of  one  cubic  foot  of  thoroughly  compacted 
neat  cement. 

All  cement  for  use  on  the  works  shall  be  kept  under  cover 
thoroughly  protected  from  moisture,  raised  from  the  ground  by 
blocking  or  otherwise,  and  dry  until  used.  The  contractor  shall 
keep  in  storage  a  quantity  of  accepted  cement  sufficient  to  secure 
the  uninterrupted  progress  of  the  work. 

Accepted  cement  may  be  re-inspected  at  any  time  and  if  found  to 
be  damaged  or  of  improper  quality  willbe  rejected.  All  rejected 
cement  shall  be  at  once  removed  from  the  work. 

PHILADELPHIA  AECHITECTS 

Portland  Cement. — Chemical  Composition, — The  cement  must 
show  less  than  2  per  cent,  of  sulphuric  acid  and  less  than  2^  per 
cent,  of  magnesia. 

Fineness. — Ninety  per  cent,  shall  pass  a  No.  70  sieve;  85  to  90 
per  cent,  shall  pass  a  No.  100  sieve;  68  to  70  per  cent,  shall  pass  a 
JSTo.  200  sieve. 

Checking,  Cracking  and  Color.-^Three  cakes  of  neat  cement  are 
to  be  moulded  on  glass  2  or  3  inches  in  diameter  and  about  ^  inch 
thick  at  the  center,  the  edges  being  very  thin.  These  cakes  are  to 
be  made  from  a  mixture  of  the  cement  and  water  to  the  consistency 
of  a  stiff  plastic  mortar.  Cake  N'o.  1  is  to  be  left  in  the  air  for  a 
determination  of  color.  The  color  must  be  uniform  throughout,  of 
a  bluish  or  greenish  gray  for  Portland,  and  the  cake  must  be  free 
from  yellow  blotches.  The  cake  must  show  no  signs  of  cracking  or 
distortion  after  being  kept  indefinitely.  Cake  No.  2  is  to  be  put  in 
cold  water  as  soon  as  set  stiff  enough  for  the  purpose,  and  to  remain 
there  2  or  3  days,  when  it  will  be  put  in  water  at  200  degrees  F.,  and 
kept  there  for  24  or  48  hours.  At  the  end  of  this  time  the  cake 
should  show  no  signs  of  cracking,  swelling,  blowing  or  distortion. 
Cake  No.  3  when  hard  enough  is  to  be  placed  in  water  and  exam- 
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ined  from  day  to  day  to  ascertain  if  it  becomes  contorted,  or  if 
cracks  show  themselves  at  the  edge. 

Tensile  Strength. — Neat  cement,  7  days,  400  to  500  pounds;  28 
days,  600  pounds;  mortar,  3  to  1,  7  days,  150  pounds;  28  days  250 
pounds. 


THE  USES  OF  CEMENT 

The  expansion  of  the  field  occupied  by  cement  construction  is  so 
great  and  so  rapid  that  such  a  chapter  as  this  requires  frequent 
revision  to  keep  it  up  to  date.  Many  of  thd  uses  to  which  cement 
is  put  are  considered  in  detail  in  the  following  chapter  on  Speci- 
fications for  the  Use  of  Cement.  Some  others  may  be  mentioned 
here  as  well  as  some  methods  of  modifying  the  quality,  character- 
istics and  appearance  of  cement  for  various  reasons. 

The  first  and  most  important  use  of  cement  is  in  making  mor- 
tar, for  brick  and  stone  masonry  and  concrete.  There  are  so  many 
variations  in  materials  and  proportions  tliat  the  chapters  on  Specifi- 
cations can  give  hut  a  part  of  them^  those  in  moet  common  use^  and 
those  chapters  contain^  perhaps,  sufficient  detail  regarding  the 
proper  places  to  use  the  various  mixtures.  Some  consideration  of 
the  cost  of  mortars  of  various  proportions  and  of  concrete  may  be 
of  value^  not  as  giving  exact  figures  for  such  cost,  but  as  giving  the 
principle  upon  which  an  investigation  may  be  made  in  any  particu- 
lar case.  The  following  is  from  a  consideration  of  some  experiments 
in  this  line  by  L.  C.  Sabin^  U.  S«  Assistant  Engineer^  in  Municipal 
Engineering  Magazine : 

INOREniBNTS   OF   A    CUBIC   YARD   OF    CEMENT   MORTAR    AND   OF    COK- 
CBETE  AND  THE  COST, 

1.  The  character  of  the  ingredients  used  in  making  cement  mor- 
tar varies  so  much  that  it  is  difficult  to  accurately  determine  tlm 
cost  of  a  proposed  mortar  except  by  experimenting  with  the  ma- 
terials that  are  to  he  eitiployed.  The  weights  per  cubic  foot  of  both 
cement  and  sand  vary  greatly  according  to  the  conditions  of  pack- 
ing, the  moisture,  etc.  The  percentage  of  voids  in  the  sand  is  one 
of  the  most  important  variations  affecting  tht}  amount  of  mortar 
made  with  certain  materials  mixed  in  given  proportions.  The  con- 
sistency of  the  mortar  also  has  a  marked  efi^ect>  and  different  ce- 
ments show  a  considerable  variation  in  the  volume  of  mortar  that 
a  given  weight  will  yield.  In  any  general  treatment  of  the  ques- 
tion, theuj  we  may  expect  only  approximate  results,  and  tlie  discus- 
sion here  given  must  be  considered  in  this  light. 

Z.     The  experiments,  from  which  tables  1  and  2  were  derived,* 
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were  made  with  a  natural  sand  weighing  100  pounds  to  the  cubic 
foot,  drj^'j  and  having  abont  tliree-cighths  of  tlie  bulk  voids.  The 
grains  varied  in  size  from  0.01  inch  to  0.1  inch  in  diameter^  with  a 
few  grains  outside  of  these  limits.  The  congiBtency  of  the  mortar 
was  such  that  when  struck  with  the  shovel  blade  the  moisture 
would  glisten  on  the  smooth  surface  thus  formed.  In  the  experi- 
ments tlie  proportions  were  determined  bv  weighty  and  the  results 
for  proportions  by  volume  were  deduced  froni  them.  The  results 
for  neat,  natural  cement  mortar  and  for  the  natural  cement  mor- 
tars  containing  more  than  four  paL-ts  sand  by  weight  were  derived 
by  analogy-. 

EXPLANATION  OF  TABLES. 

3.  The  first  section  of  table  1  gives  the  amount  of  materials  re- 
quii-ed  for  Portland  cement  mortar  when  the  proportions  are  stated 
by  weight;  the  second  and  third  sections  refer  to  proportions  by  vol- 
ume of  loose  sand  to  packed  cement  when  the  size  of  the  cement 
barrel  is  assumed  at  3.65  cubic  feet  and  3.33  cubic  feet  respectively. 
The  fourth  section  gives  the  materials  required  when  the  propor- 
tions are  given  in  terms  of  volume  of  loose  sand  to  loose  cement. 
Likewise^  the  tirst  section  of  table  2  for  natural  cement  refers  to 
proportions  by  weight;  the  second,  third  and  fourth  sections,  to 
proportions  by  volume  of  loose  sand  to  packed  cement  when  the  ce- 
ment weighs  265  pounds,  S80  pounds  and  300  pounds  net  per  bar- 
rel respectively ;  while  the  fifth  section  refers  to  proportions  of  loose 
sand  to  looge  cement 

The  method  of  stating  proportioDS  by  weight  is  the  most  accurate, 
but  when  the  sand  does  not  approximate  the  weight  of  100  pounds 
per  cubic  foot  when  shoveled  dry  into  a  measure,  the  sections  of 
the  tables  referring  to  weight  proportions  may  require  a  correction, 
and  it  may  be  simpler  to  use  the  sections  giving  proportions  by  vol- 
ume of  loose  sand  to  packed  cement.  The  method  of  stating  pro- 
portions by  volume  of  loose  sand  to  Itxise  cement  is  to  be  depre* 
catedj  but  since  it  is  occasionally  used  provision  is  made  for  it  in  the 
tables. 

In  using  those  portions  of  the  tables  where  the  proportions  are 
stated  by  volume  it  should  be  borne  in  mind  that  if  the  sand  is 
damp  when  used  it  will  weigh  less  per  cubic  foot;  hence  more,  by 
measurCj  will  be  required  to  make  a  cubic  yard  of  mortar. 

COST    OF   MOKTAE, 

4.  With  the  data  given  in  tables  1  and  3  and  a  knowledge  of 
unit  prices  of  the  materials  used  in  the  mortar,  one  may  esti- 
mate the  cost  of  the  materials  in  a  given  quantity  of  mortar.  The 
cost  of  mixing  will,  of  course,  depend  upon  the  cost  of  labor,  the 
method  employed,  etc.,  and  nniy  vary  from  fifty  centd  to  a  dollar 
and  fifty  cent^^  per  cubic  yard.  If  we  assume  for  illustration  that 
natural  cement  can  be  delivered  on  the  mixing  platform  for  $1.10 
per  barrel  of  380  pounds  net,  that  sand  costs  60  cents  per  cubic 
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yard  and  the  inixing  costs  $1.00  per  }'aril  of  mortar,  then  we  have 
for  the  cost  of  a  mortar  composed  of  one  part  cement  to  two  parts 
sand  by  weight : 

^3A6  bbls.  eemetit  at  11.10 $3  80 
,72  cu.  yd,  dry  Band  at  ,t30. . . , 43 
CoBt  of  mixing  per  cu.  yd I  tX> 
Total  coat  of  one  cu.  yd*  of  mortHr .... .  .^  23 
5,     For  approximate  results  diagrams  1  and  2  give  the  cost  of 
the  materials  used  in  a  cubic  yard  of  mortar  for  different  prices  of 
cement.  In  diagram  1  the  proportions  by  weight  only  are  indicated, 
since,  for  Portland,  the  proportions  by  volume  of  loose  sand  to 
packed  cement  vary  so  little  from  proportions  by  weight.    In  dia- 
gram 2  the  proportions  of  natural  cement  mortars  are  given  by 
volume  of  packed  cement  (^80  pounds  net  per  barrel)  and  loose 
sand,  as  well  as  by  weight.    The  diagrams  are  made  upon  the  as- 
sumptions that  the  sand  is  similar  to  that  used  in  the  experimentB 
I  recorded  in  tables  1  and  2,  and  that  the  cost  of  sand  is  fifty  cents 
per  cubic  yard. 
Example, 
G.     To  indicate  the  use  of  these  diagrams  let  us  determine  the* 
cost  per  cubic  yard  of  mortar  containing  two  parts  sand  to  one  of 
natural  cement  by  weight  when  cement  costs  $1.30  per  barrel  of  300 
pounds  net^  and  sand  is  thirty  cents  per  cubic  yard.     One  dol- 

■  lar  and  thirty  cents  per  barrel  of  30  pounds  is  equiva- 
lent to  0.43  cent  per  pound,  and  entering  diagram  2 
with  this  quantity  J  we  follow  the  corresponding  abcissa  till 
we  reach  the  line  marked  1  to  3  by  weight;  we  fiod  this  to  be  the 
ordinate  four  dollars  and  fifty  cents  per  cubic  yard.  But  in  the 
diagram  the  sand  is  assumed  to  cost  fifty  cents  per  cubic  yard  in- 
stead of  thirty  cents  as  in  the  example,  and  as  .73  cubic  yard  sand  is 
used  (see  table),  we  must  subtract  .73  of  twenty  centSj  or  fourteen 
cents,  from  this  result,  making  the  materials  for  the  mortar  cost 
$4.3n  per  cubic  yard  of  mortar.  If  the  proportions  were  by  vol- 
ume of  packed  cement  and  loose  sand  the  cost  of  the  materials  per 
cubic  yard  of  mortar  would  be  $3.75  less  twenty  times  ,78,  or  $3,59. 
It  is  understood  that  the  cost  of  the  materials  alone  is  given  by 
the  diagrams;  the  cost  of  mixing  the  materials  must , be  added  to 

■  obtain  the  total  cost. 
7.  The  rules  given  for  determining  the  proportions  of  ingre- 
dients to  use  in  concrete  are  not  all  to  be  commended,  and  while 
this  article  is  concerned  chiefly  with  the  quantities  of  materials  re- 
quired when  the  proportions  have  been  decided  upon,  we  may  sug- 
gest briefly  the  principle  which  should  underlie  the  determination  of 
these  proportions. 

8,     Concrete  is  simply  a  class  of  masonry  in  which  the  stones  are 
small  and  of  irregular  shape.  The  strength  of  the  concrete  is  largely 
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dependent  upon  the  strength  of  the  mortar;  in  fact,  this  dependence 
will  be  much  closer  than  in  other  elesses  of  masonry,  ^\m-e  it  may 
bo  stated,  as  a  general  rule,  that  the  larger  and  more  carefully  cut 
are  the  stoiio,  the  jcss  will  the  strength  of  the  masonry  depend  on 
the  strength  of  the  mortar.  In  decidingj  then,  upon  the  proportions 
of  ingredients  to  use  in  a  given  case,  the  quality  of  the  mortar 
should  f\mt  he  considered.  If  the  concrete  is  to  be  sobjected  to  a 
moderate  compressive  stress,  the  mortar  may  be  enmpnratively  poor 
in  cement;  but  if  great  transverse  strength  is  required,  the  mortar 
must  be  of  sufficient  richness;  while,  if  the  concrel«>  is  to  be  imper- 
vious, the  mortar  must  possess  this  quality  a^  wclL 

9.  In  making  concrete  the  general  rule  should  be  that  enough 
mortar  be  used  to  just  fill  the  voids  in  the  stoin'.  If  either  less  or 
more  mortar  than  this  amount  lie  employed  the  con  r  re  to  will  in 
general  be  weakened  thereby.  This  last  statement  is  subject  to  one 
exception:  If  the  mortar  becomes  stronger  than  the  stone  then  rt^ 
excess  of  mortar  does  not  weaken  the  concrete  ^ ;  this  case,  however^ 
should  never  be  permitted  to  occur,  the  ag;i:regate  used  should  have 
a  strength  at  least  equal  to  that  required  of  the  concrete.  It  is  a 
simple  matter  then  to  determine  the  required  amount  of  mortar  for 
a  given  volume  of  broken  stone  or  aggregate^  and  the  amount  of 
cement  and  sand  for  a  given  volume  of  mortar  has  already  been  con- 
<^idered. 

10.  The  bulk  or  volume  of  a  given  mass  of  broken  stone  is  not 
so  variable  a  quantity  as  the  volume  of  sand.  The  yolumc  of  the 
aggregate  will  vary  considerably  with  the  degree  of  packing,  hut 
the  packing  is  influenced  appreciably  by  the  amount  of  moist- 
ure present.  The  percentage  of  voids  in  the  aggregate  may  be  de- 
termined as  follows:  Obtain  the  weight  per  cubic  foot  of  the 
broken  stone  in  the  condition  in  which  tlie  percentage  of  Yoids  if 
sought.  Also  obtain  the  specific  gravity^  and  hence  the  weight  per 
cubic  foot,  of  the  solid  stone.  Then  one,  less  the  quotient  obtained 
by  dividing  the  weight  per  cubic  foot  of  the  broken  stone  by  the 
weight  per  cubic  foot  of  the  solid  stone  will  he  the  proportion  of 
voids  in  the  former.  Another  method  is  to  fill  a  vessel  of  known 
capacity  with  the  aggregate  to  be  used,  and  to  pour  in  a  measured 
quantity  of  water  until  the  vessel  is  entirely  filled.  The  volume  of 
water  used  indicates  the  necessai^  quantity  of  mortar.  In  using  this 
method  the  stone  should  be  moistened  before  placing  in  the  vessel 
to  avoid  an  error  from  the  absorption  of  the  water  used  to  measure 
the  voids, 

11.  As  to  the  degree  of  jarring  or  packing  to  which  the  stone 
should  be  subjected  in  filling,  if  the  stone  is  put  in  loose,  and  it  is 
proposed  to  ram  the  concrete  in  place,  the  amount  of  mortar  indi- 
cated will  be  somewhat  more  than  the  required  quantity;  if  the 
concrete  is  to  be  deposited  without  ramming  (as  in  submarine  con- 
struction) ^  the  amount  of  mortar  indicated  will  not  be  too  great. 
On  the  other  hand,  if  the  aggregate  is  shaken  down  in  the  vessel  to 


THE  USES  OF  CRMEXT. 


m 


I 


I 
I 
I 

I 


refnsiil,  tin?  voidK  ohinint'd  will  l>e  loss  Mum  (lie  ainunnl  uf  mortar 
wblfh  should  hv  us^hL  lirrauiiL'  it  is  not  possible  in  nljiain  a  periVeL 
distribution  of  Jiiortar  in  a  Jnass  of  conereto,  sneh  tliat  \\w  concirte 
will  occupy  only  the  same  space  as  did  the  broken  intone  when  thor- 
ougldy  shaken.  And  again,  for  perfect  concrete,  pieces  of  stone 
shonld  lie  separated  one  froni  aootlier  by  a  tliin  film  of  mortar,  and 
hence  the  volume  of  the  concrete  will  be  greater  than  the  volume 
of  the  aggregate  measured  in  coni|uiet  L-omlition  without  mortar.  A 
deficiency  of  mortar  is  usually  nmre  delrinicntal  than  an  excess.  It 
is,  therefore*  safer  to  measure  the  voids  in  the  stone  when  but 
slightly  jarred  and  make  the  amount  of  mortar  wrrespond  to  the 
voids  so  olitained, 

12,  We  may  say,  then,  that  the  ratiraial  method  of  proportioning 
concrete  is  to  let  the  duty  required  of  the  concrete  fix  the  quality 
of  the  mortar,  and  let  tlie  quantity  be  siilticient  to  fill  the  voids  in 
the  aggregate.  Knowing  tlie  percentage  of  voids  In  the  aggregate, 
and  consequently  tlie  }>ercentage  of  juortar  which  should  he  found 
in  a  cubic  yard  of  the  finished  cone  re  te,  we  may  obtain  the  ap- 
proximate cost  per  cubic  yard  of  the  ]att(T  for  a  given  quality  of 
mortar  and  given  unit  prices. 

Thus,  suppose  we  have  gtone  in  which  the  voids  are  such  that  the 
mortar  will  amount  to  40  per  cent,  of  the  finished  concrete,  and  wc 
wish  to  have  tlie  mortar  composed  of  two  partn  sand  to  one  part 
natural  cement,  by  weight,  unit  priees  being  ag  follows: 

Cementi  S1.30  jier  hbh  of  300  f)Ound8,  net. 
Saod,  .30  per  cubic  yard. 

Stone,        1.25  per  eiibic  >iiTd. 

As  in  paragraph  0  we  find  the  ingredients  in  (\uv  cubic  yard 
of  mortar  to  cost  $4.36.  Since  40  per  cent,  of  the  con- 
crete is  to  he  mortar,  the  mortar  in  one  cubic  yard  of  concrete 
w*ill  cost  40  per  cent,  of  $4.36,  or  $1.75,  and  one  yard  of  stone  at 
$1.25  will  make  the  total  cost  trf  tlie  materials  in  the  concrete  $3 
per  cubic  yard. 

13.  Diagram  No.  3  may  be  used  to  get  the  apijroximate  cost  of 
the  concrete  after  having  obtained  the  cost  of  the  mortar  from 
either  diagram  1  or  2.  Thus,  if  we  enter  diagram  3  w^ith  cost  of 
mortar  $4.36,  and  follow  the  abscissa  to  the  diagonal  line  marked  40 
per  cent.,  we  find  this  to  he  on  the  ordinate  $3.75,  the  coat  of  the 
ingredients  in  a  cubic  yard  of  the  concrete  when  the  stone  costs  $1 
per  cubic  yard.  Hence,  $2.75+$0.S5:^$3,  the  approximate  cost 
of  the  materials  in  a  cubic  yard  of  the  finished  concrete  as  desired. 
The  qualification  ** approximate"  is  used  advisedly,  because  it  is  well 
known  that  since  the  amount  of  concrete  made  from  given  quanti- 
ties of  ingredients  is  subject  to  slight  variation  from  so  many 
causes,  accurate  estimates  of  cost  are  not  possible. 

6 
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^r      14,     The  usnsl  method,  however,  of  stating  [proportions  in  eon- 

■  Crete  is  to  give  the  volume  of  sand  and  stnne  to  one  volume  of  ee- 
I     nient.    Thus,  one  of  cement,  three  of  sand  and  six  of  stone^  would 

■  usually  mean  one  volume  of  packed  cement^  three  volujnes  of  loose 
sand  and  six  vohimes  of  loose  broken  stone.     When  proportions  are 

tthua  arbitrarily  statedj  we  may  determinej  from  the  tables  and  dia- 
grams already  given,  the  amount  of  water  whieh  a  given  quantity 
of  dry  ingredients  will  make,  and  the  consequent  cost  of  the  mortar 
per  cubic  yard.  Then  a  knowledge  of  the  voids  in  the  broken  stone 
will  permit  of  a  close  estimate  of  the  amount  of  concrete  made, 
whence  the  cost  of  the  latter. 

IFor  example,  suppose  it  is  desired  to  determine  the  cost  of  ma- 
terials in  a  cubic  yard  of  natural  cement  concrete  under  the  follow- 
ing conditions: 

■  One  bhh  cement  con  tailing  28t>  ffuunds  net  ni  $i  per  bbi. 

H  Three  bbla.  aand  weighing  10()  pounds  jier  cu.  ft»  at  350.75  jjer  (.'U,  yd. 

H  Six  bblB.  loose  broken  stone  having  45  per  cent,  voids  at  11.25  per  cu.  yd. 

■  1  bbl.  cement=3,75  cu.  ft. =0.139  cu.  rd.  codfc ..^1.000 

■  3  bblB.  sand=11.2r)  cu.  ft,=.417  cu.  yd.  mst., 313 

^  6  bbis.  stone^22.50  cu.  ft.  =.8:3;^  cu.  yd.  cost 1.041 

^^B  Total  cost S2.a54 

■  From   table  2   we   find   that   it    requires   2.03   barrels   of   ce- 

■  ment  to  make  one  cubic  yard  of  one  to  three  mortar;  then  one 

■  barrel  of  cement  would  make  0.493  cubic  yard.  As  45  per  cent,  of 
I  the  stone  is  voids  the  amonnt  of  solid  stone  in  six  barrels  of  broken 
I  stone  wonld  be  .833  X -55  =  .458  cnbic  yard.     Then  the  mortar 

plus  solid  stone  would  be  .493+^'i5S=.951  cubic  yard.  It  has  been 
found  by  experiment  that  the  amount  of  concrete  made  will  usnaJly 
exceed  the  snni  of  the  mortar  and  solid  atone  by  from  two  to  five  per 
cent.j  hence  we  may  assume  in  this  case  that  ,98  cubic  yard  concrete 
reunited  from  the  above  materials  and  2.354-r-.9S:=$2.40,  the  cost  of 
the  material  in  one  cnbic  yard  of  finished  concrete.  To  ob- 
tain the  actnal  cost  of  concrete  in  place,  the  cost  of  mixing  and 
I  deposit! on  mnst  be  added. 
The  following  table  prepared  by  Mr.  C.  E.  Fowler  shows  the 
amounts  of  each  material  reqnired  to  make  one  cubic  yard  of  Port- 
land cement  concrete  with  varions  proportions  of  cement,  sand  and 
stone.  It  is  made  by  comparison  with  actual  cases  and  gives  very^ 
satisfactory  resnlts  in  practice. 
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Proportions. 

Barrels 
Cement. 

(\i.  Yds 
Sand. 

1  2  3 

1.77 

0.51 

1-2-312 

1.68 

0.49 

1-2-4 

1.59 

0.47 

I-2-4I2 

1.48 

0.44 

1-2-5 

1.39 

0.42 

1-2-513 

1.30 

0.40 

13-4 

1.30 

0.57 

1-3-43^ 

1.22 

0.54 

1-3-5 

1.16 

0.52 

l-3-5,V2 

1.09 

0.50 

1-3-6 

1.04 

0.48 

1-4-6 

1.00 

0.55 

1-4-63^ 

0.96 

0.53 

1-4-7 

0.92 

0.51 

I-4-7V2 

0.88 

0.49 

1-4-8 

0.83 

0.47' 

Stone 
0.4  voids. 

Stone 
0.5  voids. 

0.87 

1.05 

0.91 

1.10 

0.95 

1.15 

1.00 

1.20 

iM 

1.26 

1.08 


1.30 


0.83 

1.00 

0.86 

1.06 

0.92 

1.11 

0.97 

1.16 

1.00 

1.20 

0.91 

"r:o5""  ■ 

0.94 

1.13 

0.97 

1.17 

1.00 

1.21 

i.oi^ 

1.25 

The  heavy  lines  are  put  in  the  table  to  aid  in  selecting  those  mix- 
tures in  which  the  voids  of  the  stone  are  completely  filled  and 
tliose  which  are  but  partly  filled. 

The  following  conclusions  are  drawn  by  various  persons  in  the 
discussion  of  a  paper  on  the  Theory  of  Concrete,  by  George  W. 
Rafter,  before  the  American  Society  of  Civil  Engineers.  Concrete 
blocks  made  part  with  mortar  equal  to  33  per  cent,  of  the  stone  and 
part  with  40  per  cent,  were  made,  part  with  the  dryest  mixture 
possible,  part  with  enough  water  to  make  tlie  mixture  plastic,  and 
part  with  an  excess  of  water.  Four  brands  of  natural  cement  and 
two  brands  of  American  Portland  cement  were  used.  In  all,  173 
blocks  of  the  concrete,  each  one  cube  foot,  were  made  and  crushed. 

The  blocks  made  with  40  per  cent,  of  mortar  and  an  excess  of 
water  averaged  2,227  pounds  crushing  strength  per  square  inch, 
with  plastic  mortar  2,329  pounds,  with  dry  mortar  2,532.  A  similar 
7'atio  exists  in  the  case  of  33  per  cent,  mortar.  The  40  per  cent, 
(concrete  averaged  4  per  cent,  stronger  than  the  33  per  cent.  This 
excess  of  strength  was  as  high  as  7  per  cent,  with  mortar  made  of 
one  part  cement  to  two  parts  sand,  and  there  was  no  excess  with 
mortar  of  1  to  4. 

The  excess  in  cost  of  laying  a  cubic  yard  of  concrete  with  dry 
mortar  over  that  with  wet  mortar  is  shown  by  Herman  Conrow  by 
figures  from  actnal  experience,  as  follows: 
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^^^^^^^^^  Coat  Cost 

^^^^^V  Laying  Wot  Laying  Diy 

Cenient  (1  barrel  Portland i. $1.50  $lSiO 

Sand  ,.  - 50  StO 

StoDe. 1.00  LOO 

Labor 1.13  2A2 

IP  Totals 84,13  $5,12 

The  gaDg  for  wi^t  coiierett*  ^vmi  1  furenian,  9  mixers^  1  i-aiumer, 
loyii\|jf  15  eu.  ycb.  a  day.  For  dn^  coneruto^  1  foiTman,  (>  nuxers,  4 
miimiers,  laying  8  cii,  yds.  a  day.  The  foreinan  received  $'^  and 
the  men  $1.50  a  day. 

Comparison  of  the  relative  cost  of  hand  mixinff-  and  of  madiiiK^ 
mixing  is  not  easy  so  far  as  the  discussion  under  consideration  is 
concerned,  the  reported  resnlts  being  so  various  and  so  few.  The 
general  opinion  is  that  machine  mixing  may,  with  proper  machine 
and  supervision y  produce  better  mixed  and  therefore  >itronger  con- 
crete than  hand  work,  especially  in  hot  weather.  The  contmdictionii 
of  figures  of  cost  prevent  any  conclusion  as  to  tlie  relative  economy 
of  tlie  two  methods. 

Concrete  is  more  qniekly  mixed  by  machine  ami  more  thoroughly, 
as  stated.  A  smaller  amount  of  cement,  say  ten  per  cent,  can, 
therefoH',  be  used  to  secure  the  same  strength  of  concrete.  The 
nniformity  of  the  eoncrete  makes  expansion  and  contraction  of  all 
parts  of  the  mass  the  same  under  the  same  (conditions,  thus  pre- 
venting disintegration  on  this  account.  With  impro%Td  machinery' 
and  methods  the  question  of  cost  is  frequently  solved  in  favor  of 
nuichino  mi^xingj  in  a  few  cases  very  decidedly  so. 

Machines  for  mixing  concrete  may  he  roughly  divided  into  tliree 
classes:  those  which  are  intermittent,  each  cliarge  being  inserted, 
mixed  and  discharged  into  some  conveyance  ready  lor  deposit  on 
the  work;  those  in  which  the  materials  are  mixed  in  the  course  of 
falling  by  gravity  tlirough  the  machine:  and  those  in  which  the 
materials  are  mixeit  by  the  motion  of  stirring  and  of  conveying  the 
materials.  The  last  is  continuous  in  its  action^  and  the  second 
luay  be.  The  first  nmchine  usually  consists  of  a  cubical  box  hung 
on  trunnions  at  its  opposite  corners,  or  a  cylinder  tu'  semi-cylinder 
with  moving  arms  inside,  into  which  the  proper  proportions  of  ce- 
ment, sand,  gravel  or  broken  stone  aTid  water  are  introflnced,  the 
box  tlum  biMng  tnini^l  sbfwly  a  few  times  until  the  conh?nts  arc 
i  liorouiildv  mixed. 
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The  second  or  gravity  mixer,  consists  of  a  chute  studded  with 
steel  pins  so  placed  that  the  materials  dropping  into  it  are  well 
mixed  while  passing  through,  the  water  being  added  usually  when 
ihe  other  materials  have  had  time  to  mix  thoroughly. 

The  third  is  provided  with  screw  conveyers  in  tubes^  mixing  the 
materials  for  the  concrete  by  the  process  of  pushing  them  along. 
The  water  is  added  toward  the  end  of  the  journey.  T!ie  accuracy 
of  the  last  two  methods  depends  upon  the  accuracy  of  the  feeding 
of  materials,  a  slight  delay  in  depositing  one  of  the  ingredients 
giving  opportunity  for  a  shortage  in  the  eon  ere  te  for  the  time, 
and  a  delay  in  the  deposit  of  all  materiala,  causing  an  excess  of 
water  for  a  time.  Careful  at  ten  dance  is  therefore  necessary  for 
good  results. 

Some  very  successful  portable  plants  for  performing  all  the  oper- 
ations of  mixing  for  street  worlv  and  for  rEnln>ad  work  have  been 
designedj  most  of  them  originating  for  special  purposes,  but  later 
developing  into  machines  for  general  use.  The  nauu^s  of  manufac- 
turers of  such  machines  and  phmts  will  he  found  in  the  lists  of 
cement  machinery  manufacturer^^  in  tlie  directory  section  of  this 
book. 

Some  experiments  reported,  where  clean  limestone  screenings 
were  used  instead  of  sand  in  making  mortar,  indicate  an  increase 
in  the  strength  of  concrete.  .    .m^^ 

The  question  of  the  use  of  gravel  in  place  of  broken  stone  in  con- 
crete frequently  arises.  Experiments  reported  in  the  report  of  tlie 
Engineer  Commissioner  of  the  District  of  Columl^ia  fnr  1897  indi- 
cate that  with  natural  cement  the  gra\'('l  concrete  has  one-half  to 
three-fourths  the  strength  of  broken  stone  eoneretej  and  w^th  Port- 
laad  cement  there  is  but  little  di  Here  nee,  the  experiments  being 
somewhat  in  favor  of  Viroken  stone.  It  is  noticeal>le  that  there  is  a 
material  increase  in  the  relative  strengtli  of  gravel  concrete  with 
age  so  that  if  tlie  concrete  is  not  to  receive  its  loaxl  for  some  months 
it  will  be  very  nearly  as  geod  a-  that  nuide  witli  broken  stone. 

A  discussion  of  the  effect  of  size  of  saod  upon  the  strength  of 
mortar  by  Mr.  A.  S,  Cooper  leads  him  to  the  conclusion,  based  on 
experiments  hy  himself  and  s-everal  others,  that  coarsf^  sanrls  pro- 
duce stronger  nioi-tar  than  fine  sands  up  to  the  size  passing  a  Ko.  12* 
sieve  and  refusetl  hy  a  No.  Ifi.  Sand  passing  a  No.  50  sieve  is  all 
practically  withont  variation  in  its  effect  upon  tlic  strength  of 
mortar.     Tlie  shape  and  eonditi(>n  ef  the  surfaces  td'  the  grains  of 
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different  sands  has  as  muck  to  do  with  their  value  for  cement  mor- 
tar as  the  gize,  rough  grains  like  cruBhed  trap  rock  and  granite  being 
better  than  those  with  smooth  surfaces,  and  river  sand  being 
better  than  beach  ^aiid.  The  proportions  of  mortar  used  in  the  testa 
were  usually  one  to  one. 

The  effect  of  increase  in  amount  of  sand  in  mortar  was  shown  by 
a  scries  of  experiments  at  the  Holyoke  dam,  Massaehusetts,  upon 
an  American  Portland  cement  of  the  highest  grade.  The  results 
for  teDsile  strength  of  mortar  of  various  proportions  at  the  end  of 
28  days  set  in  water  were  as  follows :  . 


Lbs.  ppir 
Sand  to  Cement.  sq.  in. 

Neat  cement ,  88Et 

1  tol.... B()5 

2  tti  1 589 

atol : 343 

4tol 204 


Sand  to  CBmeut,  s^  iii, 

5tol 133 

6tol ..121 

7  t«  1 71 

8  to  1 , , 53 

9  tol 44 


\ 
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The  effect  of  concrete  on  iron  was  shown  hy  embedding  a  piece 
of  galvanized  iron  in  cement  for  six  months.  It  was  then  found 
that  the  galvanizing  had  all  disappeared  but  the  iron  was  clean  and 
bright. 

The  use  of  concrete  and  steel  in  combination  is  becoming  very 
popular,  and  there  are  numerous^  adaptations  of  the  principle,  some 
patented  and  some  free.  The  combination  of  the  two  materials  was 
originally  justified  by  the  statement  that  the  expansion  of  Port- 
land eenient  is  0.0000143  per  degree  Centigrade  increase  in  tem- 
perature, and  that  of  iron  is  0.0000145,  practically  tlic  same.  Ce- 
ment mortar  has  strong  adhesion  to  iron  and  protects  it  from 
oxidization. 

The  Monier  construction  was  invented  by  a  French  gardener  in 
1876  to  strengthen  his  flower  pots,  benches  and  fountains.  It  con- 
sists in  the  use  of  a  netting  of  wire  or  of  sets  of  steel  rods  at  right 
angles  to  each  other  to  carry  tension  or  compression  and  aid  the 
cement  concrete  or  mortar  in  t^oing  its  duty  and  retaining  its  shape. 
It  has  been  applied  to  the  construction  of  tanks  or  reseiToirs  for  the 
storage  of  water,  wine,  oil,  pulp,  grain^  cement,  etc.,  in  bridges  in 
place  of  buckle  platen'  and  to  protect  steel  from  corrosion,  in  arches, 
in  the  floors  and  partitions  of  buildings,  in  culverts  and  flumes,  in 
fortiflcations,  etc.  Bordenave  modifies  It  by  using  small  sized  chan- 
nels, angles,  I-  or  T-beams  instead  of  rods^  giving  greater  rigidity 
during  construction.     The  Hyatt  system  uses  vertical  flat  parallel 
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bars  with  horizontal  rods  passing  through  holes  in  the  bars.  Ran- 
some  uses  square  rods  which  are  twisted  about  the  longitudinal 
axes,  to  give  more  thorough  bond  of  the  steel  and  concrete  and  to 
increase  the  stiffness  of  the  rods.  The  Melan  system  uses  curved 
beams,  rolled  or  built  I-beams  usually,  following  the  lines  of  the 
arches  in  which  it  is  principally  used.  Cottancin,  Hennebique  and 
Bonna  use  special  forms  of  wire,  rod  or  shaped  iron  in  floors,  parti- 
tions, sewers,  etc.  Thacher  uses  steel  bars  in  pairs,  embedded  in 
the  concrete,  with  numerous  rivets,  lugs  or  similar  projections  to 
reinforce  the  adhesion  of  the  steel  and  concrete.  There  is  no  con- 
nection between  the  bars  of  a  pair  other  than  the  concrete.  The  bars 
act  as  the  flanges  of  a  beam,  which  takes  the  form  designated  for 
the  arch  of  which  it  forms  a  part. 

These  constructions  are  sometimes  used  in  phice  of  steel  for  the 
cylindrical  piers  for  bridges  so  often  used  where  good  foundation  is 
far  below  the  surface,  the  interior  being  filled  with  concrete  in 
similar  manner  in  both  cases. 

Expanded  metal  is  another  form  of  steel  reinforcement  of  con- 
crete which  is  used  for  facing  of  walls,  ])artitions  and  floors.  A 
recent  successful  test  of  a  section  of  water  conduit  built  of  concrete 
and  expanded  metal  indicates  its  value  for  this  class  of  work.  Fire 
proof  vaults  are  also  constructed  of  combined  steel  and  concrete. 

Concrete,  without  any  reinforcement,  was  used  as  long  ago  as 
1860  in  Germany  for  a  factory  chinmey  about  160  feet  high. 

The  street  railway  company  in  Minneapolis,  Minn.,  made  a  novel 
use  of  concrete  in  reconstructing  some  of  its  lines  and  making  the 
rails  continuous  by  welding  the  Joints.  A  longitudinal  beam  of  con- 
crete was  constructed,  to  which  the  rails  werc^  s])iked  before  the  ce- 
ment was  set,  thus  making  a  continuous  support  for  the  rails,  and  a 
tight  fastening  for  tliem.  Concrete  is  frequently  used  as  a  founda- 
tion for  tlie  wooden  ties  of  street  railroads,  but  in  this  case  the  ties 
are  displaced  entirely.  The  usual  concrete  foundation  for  an  as- 
phalt street  Avas  hiid  over  the  street,  and  the  pavement  completed 
l)y  laying  the  asi)halt. 

Development  of  the  use  of  cement  in  sidewalks  has  been  very 
ra])id,  and  hundreds  of  miles  of  new  walks  are  constructed  each 
vear.  As  a  single  example,  the  City  ol*  Indianapolis  has  83  miles 
of  improved  streets,  r^r).08  miles  of  cement  walks,  practically  all 
constructed  withiji  the  hisi  twelve  yoi\v<.  7.'M  mih^s  having  been 
eonsti'ueted  in  1900. 
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The  City  nf  Belief  on  taiiio,  Ohio,  1ms  constructed  several  blocks 
of  ceiiiei]t  concrete  street  pavement,  which,  after  a  nmnher  of  years' 
use,  is  in  good  conditio]i.  The  objection  made  to  it  is  that  it  is  m\- 
usnally  slippery,  bnt  it  would  seem  possible  to  obviate  this  by  a  dif- 
ferent form  of  surface.  If  this  objection  is  removed  a  large  new 
field  for  the  use  of  cement  will  open. 

The  use  of  cement  for  cfmcrete  tloors  in  stables,  cattle  and  ho^ 
pent*,  breweries  and  factories, where  a  sniorjth,  durable, easily  cleaned 
surface  is  required,  has  developed  equally  with  its  use  for  sidewatks. 
It  makes  an  ideal  floor  for  almost  all  such  purposes,  is  easily  re- 
paired wlien  cut  into  for  any  purpose,  and  is  practically  inde- 
structible when  jiriiperly  const  met  ed,  except  for  wear  of  traffic. 
Special  care  must  be  taken  to  allow  for  expansion  and  contraction 
when  there  are  great  variations  in  lem{x^rature,  and  special  con- 
struction to  insure  water-tight  jf>ints  is  necessary  in  siuh  cases. 

Street  crossings  of  cement  concrete  are  made  in  some  smaller 
cities  whose  streets  are  not  paved,  and  they  are  a  suflieient  improve- 
ment over  the  usual  wood  or  flag  stone  crossing  to  repay  the  in- 
crease in  CO  si 

Pavoments  for  driveways  to  public  and  privatx^  stables^  to  rail- 
road f  re  i  ght  sta  t  i  on  s ,  fa  c  to  r  i  es »  s  to  rel  i  o  1 1  ses,  etc .  ^  a  re  e  rpi  a  1 1  y  v  aln  al  d  o 
and  their  use  is  rapidly  increasing. 

Fences  and  ornamental  gateways  in  cement  concrete  are  very  suc- 
cessful. 

Since  the  invention  of  the  Parkhurst  cond>ined  curb  and  guttcri 
the  use  of  cement  for  making  street  enrbiug  has  increased  very 
rapidly.  Over  120  miles  of  the  Parkhurst  curb  and  gutter  alone 
have  been  constructed  dunng  the  last  ten  years,  and  many  miles  of 
concrete  curb  and  gutter  and  of  curbing  alone.  The  combi- 
nation of  curb  and  gutter  solves  a  probh'in  fur  macadam  streets  by 
giving  a  smooth  gutter  for  drainage,  and  tor  asphalt  by  removing 
the  danger  of  injury  to  the  asphalt  surface  by  water  standing  in  fiat 
or  in  obstructed  gutters.  TIil'  ap[H»aram  e  of  well-constructed  curl> 
is  nnu'h  in  its  favor*  and  it  is  more  durable  than  most  kinds  of 
natural  stone,  the  nse  of  which  is  popular  in  some  districts.  The 
addition  of  strips  of  steel  to  take  the  wear  on  edges  and  face  is  made 
with  success  where  the  amonnt  or  ( liaracter  of  traffic  makes  this  pre- 
caution necessary  for  either  stom»  or  concrete  curb,  and  the  metal 
is  most  easily  put  in  pbici'  and  kept  there  when  thi*  crmivnl  curb  is 
used. 
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The  ParMiurst  curb^  now  laid  by  D.  C.  Dimtin  of  In- 
dianapolis, was  tlie  pioneer  and  long  the  only  combined  cnrb  and 
gntter  nianufactured.  Its  sx)ecial  featnres  of  protection  and 
strengthening  of  the  junction  between  curb  and  gntter  and  the 
uniformly  high  character  of  the  work  done  and  the  materials  uaed 
ill  its  conslTiiction  give  it  a  deservedly  good  reputation. 

For  such  .^mall  uses  as  cistern  tops,  horse  blockfs,  stops,  caps  and 
sills,  plastering  ciBtexns,  basins  and  inanholeB,  Portland  cement  is 
the  iK'st  niateriaL  Specif! cations  for  sidewalk  jiiistnrefi  are  appli- 
cable to  most  of  these  uses,  with  slight  tnodillcalions. 

The  use  of  concrete  and  cement  mortar  fur  lining  subways  is 
rnpidly  extending.  The  surface  can  be  made  non-absorbcntj 
smootli  and  light  colored  where  distribution  of  light  is  desirable,  is 
quite  as  durable  as  stone  or  brick  and  iigually  more  pleasing  to  the 
eye. 

Concrete  has  been  used  in  Europe  for  building  sewers  for  many 
years.  The  city  of  Brooklyn  i^^*  the  only  one  in  the  Inited  States 
wliich  has  used  the  material  for  this  purpose  extensively.  Eeading, 
Fa. J  and  some  other  cities  have  used  it  to  a  slight  extent. 

Cement  mortar  has  been  used  with  more  or  less  success  as  a  lining 
for  light  steel  or  iron  water  pipe?,  the  cement  preserving  the  steel 
from  corrosion  and  keeping  the  pipe  constantly  ot  the  same  area 
of  cross  section.  Owing  to  errors  of  design,  ciifRcnlty  in  keeping  the 
layer  of  cenu^nt  intact  wlion  makin^^  connections,  and  other  similar 
reasons,  this  construction  has  never  been  very  popular  and  it  is  now 
seldom  used. 

Bridge  piers  are  frequently  constrnctetl  with  a  liCEirt  of  cement 
concrete  and  in  some  instances  liavc  been  constructed  entirely  of 
such  material,  the  exterior  receiving  a  coating  of  Portland  cement 
mortar  sp<'eially  prepared  with  the  best  of  niaterials. 

The  sucei^^s  attained  years  ago  in  facing  stone  [>iers  with  a  coat- 
ing of  cement  mnrtar  to  presene  them  from  threatened  disintegra- 
tion should  have  more  eifeet  that  it  has  heretofore.  A  facing  that 
will  show  the  marks  of  the  forms  after  twenty  years  of  exposure 
to  weather,  to  the  wear  of  water,  and  the  shock  of  driftwood  is  cer- 
tainly beyond  criticism.  There  are  several  examples  of  this  kind  of 
construction  to  serve  as  object  lesr-:ons  for  further  ajiplication  of 
the  principle. 

The  conservative  railway  managers  arc  rapidly  extending  the 
use  of  cement  and  concrete  for  all  railway  structures,  nnd  it  is  not 
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impossible  thai  within  a  comparatively  short  term  of  years  nearly 
all  structures  from  pipe  culverts  to  station  buildings  on  some  rail- 
roads will  be  at  least  externally  of  concrete. 

There  are  several  notable  examples  of  the  use  of  monolithic  con- 
crete for  such  structures  as  the  walls  of  canal  locks,  and  some  in- 
stances of  the  use  of  blocks  made  of  concrete  and  set  in  place  after 
completion. 

In  the  construction  of  piers  and  breakwaters  cement  has  been 
used  very  largely  in  recent  years.  Very  large  blocks  of  concrete 
stone  are  built,  sometimes  in  place  and  occasionally  elsewhere  and 
then  laid  in  place  as  natural  stone  blocks  would  be.  Heart  walls 
and  filling  may  then  lie  constructed  of  concrete  laid  in  place.  Some 
specifications  for  this  class  of  work  follow  in  the  next  chapter. 

The  use  of  cement  concrete  for  buildings  in  place  of  brick  and 
stone  is  gradually  extendingj  its  use  as  a  facing  for  buildings  per- 
haps  more  rapidly.  For  the  latter  use  it  is  specially  adapted,  and 
elaborate  ornamentation  can  be  indulged  in  at  very  small  expense 
in  comparison  with  carved  stone.  The  walls  may  be  built  entirely 
of  concrete,  especially  if  some  of  the  various  combinations  of  steel 
and  concrete  are  used,  being  bnilt  in  place.  Blocks  of  artificial 
stone  may  also  be  used  and  laid  in  the  same  manner  as  the  natural 
stone. 

Many  handsome  buildings  Imve  recently  been  constructed  in 
Florida  of  a  concrete  made  of  Portland  cement  and  coquina  shells 
from  the  vast  deposits  of  that  material  on  the  seacoast  of  that  State. 

Cement  can  be  used  for  statuary,  fountains,  monuments,  where 
the  color  is  satisfactory,  and  is  frequently  very  effective. 

Portland  cement  tile  for  floorsj  bases  of  walls^  and  sj>ecial  uses 
have  been  made  for  a  number  of  years.  Colors  are  readily  used  as 
desired^  and  no  heat  being  necessary,  form  and  color  may  be  as  exact 
as  is  desired.  Roofing  tile  of  Portland  cement  are  also  very  suc- 
cessfuL  They  are  light,  durable,  fire-proof,  not  breaking  on  con- 
tact with  water  when  white-hot,  and  frost-proof.  They  are  com- 
pressed under  Yery  heavy  pressure  and  can  be  made  of  any  desired 
shape  or  color. 

During  the  construction  of  the  Holyoke  dam  in  Massachusetts 
an  exj^eriment  was  made  to  illustrate  the  effect  of  dumping  concrete 
into  place  under  water.  A  batch  of  concrete  was  mixed^  1  part  ce- 
ment, 2 1  parts  sand  and  5  parts  Itroken  stone,  as  required  on  the 
work,  and  dropped  before  setting  into  a  pail  of  water.    At  the  end 
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of  12  months  it  was  examined.  About  f  in.  of  nearly  neat  cement, 
hard  set,  was  found  as  a  top  layer,  then  about  2^  inches  of  sand, 
with  enough  cenicnt  to  hold  it  together  and  a  few  stones,  then  2  to 
3  inches  of  sand  and  stone  nearly  separate  and  perfectly  clean,  with 
no  adhesion  whatever.  This  indicates  that  separation  of  materials 
dropped  into  place  through  water  is  too  serious  to  be  neglected. 

It  is  a  common  belief  among  cement  workers  that  cement  mor- 
tar is  improved  by  allowing  it  to  take  a  partial  set  and  then  re-tem- 
pering it.  Notwithstanding  the  fact  that  there  are  a  few  statements 
of  results  of  tests  which  seem  to  bear  this  out,  the  weight  of  testi- 
mony is  to  the  effect  that  this  process  is  detrimental  to  the  strength 
of  the  mortar.  This  is  perhaps  shown  on  the  work  l)y  the  fact  that 
the  re-tempered  mortar  sets  more  slowly  than  the  fresh  mortar. 

The  effect  of  frost  upon  the  quality  of  coiiient  mortar  is  various. 
In  the  case  of  natural  hydraulic  cement  mortar,  it  seems  to  prevent 
the  setting  of  the  cement  and  to  disintegrate  the  mortar  so  that 
concrete  frozen  before  full  set  has  taken  place  is  not  reliable.  It  is 
also  true  that  frost  has  some  effect  upon  old  natural  cement  concrete, 
so  that  its  life  when  exposed  is  not  indefinite.  With  Portland  ce- 
ment the  same  is  true  to  a  much  less  extent.  Concrete  is  affected  to 
some  extent  by  the  action  of  the  frost  upon  the  surface.  Mortar 
used  in  laying  stone  seems  to  be  practically  unaffected  if  it  remains 
frozen  long  enough  to  obtain  its  set,  which  is  very  materially  de- 
layed by  the  cold.  Even  successive  freezing  and  thawing  does  not 
have  very  serious  effect  except  where  the  media nical  effect  of  the 
expansion  of  particles  of  water  in  freezing  forces  ofl'  granules  oL' 
the  mortar.  It  is,  therefore,  necessary  to  point  the  joints  of  such 
masonry.  Salt  is  sometimes  added  to  the  mortar  in  sufficient 
quantities  to  keep  the  water  liquid,  if  the  tempera ture  is  below  freez- 
ing point,  hut  above  O''  F.  This  delays  the  setting  of  the  cement 
somewliat,  but  in  reasonably  steady  weatlier  this  dehiv  need  not  be 
considered.  Al)out  one  ponnd  of  salt  with  18  gallons  of  water  when 
tlui  temperatnrc  is  30°,  the  (|uantity  being  increased  abont  3  ounces 
for  each  degree  of  lower  temperature  will  give  good  results  if  the 
masonry  is  free  from  ice. 

Some  experiments  on  freezing  of  nioi'tai'  at  the  Ilolyoke  dam 
showed  that  freezing  lednced  the  strength  about  oO  ])er  cent,  except 
in  the  case  of  (|uick-setl  ing  Porihiml  cements,  which  wei'e  affected 
hut  little. 

Cements  which  ai'c  (|uick-setliiig  may  ha\e  the  time  of  setting 
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clt'lnyi'il  by  firldin^f  nfliiMoninK  A  snuill  atinnmt  of  muIijIujIi'  of  llniti 
(Irnii  llnin  "^  per  cviii, )  is  i^oiiicliirn^H  aililt'd  tt»  \Uv  cuiiient  for  this 
purpose.  Lime  may  be  added  in  the  mortar  \'oy  m  similar  reason 
and  Silm  to  enable  a  small  amount  of  a  higli  ^vnde  Portland  cement 
to  bti  used  w  itti  a  large  pro{x>rtioii  of  sand. 

Fire-proof  mortars  are  made  by  nninir  liard-burned  furnace  cin* 
ders,  say  1  part  Portbind  cement,  *i  \nivU  sand,  and  5  part:*  cin- 
ders.   Natural  hydraulic  eement  should  not  be  used. 

Sugar  has  been  reported  to  increase  the  strength  of  eement  mor- 
tars when  the  work  is  located  in  dry  places,  but  careful  experiments 
with  various  proportions  of  sugar  fail  to  show  this;  on  the  other 
handj  any  considerable  proportion  of  sugar  reduces  the  strength  of 
the  mortar. 

For  coloring  cement  work  mineral  colors  are  generally  used, 
Nearly  all  coloring  matters  reduce  the  strength  of  cement^  but 
ultramarine  in  small  quantities  increases  it.  Bed  oxide  of  iron,  if 
it  contains  sulphuric  acid,  may  cause  swelling.  Black  and  bluish 
gray  are  produced  by  using  different  quantities  of  lamp-black  or 
peroxide  of  manganese;  red,  by  the  best  raw"  iron  oxide;  bright  red, 
by  caput  mortuum  (expensive) ;  a  dieaper  red  by  Venetian  red ; 
brown^  by  the  best  roasted  iron  oxide ;  buff,  by  ochre;  blue  by  ultra- 
marine; bright  blue,  by  prussian  blue. 

Cement  manufacturers  recommend  the  following  (quantities  per 
100  pounds  of  cement: 

Black,  2  pounds  excelsior  carbon  black. 
Blue,  5  to  6  pounds  ultramarine. 
Brown,  6  pounds  roasted  iron  oxide. 
Gray,  ^  pound  lampblack. 
Green,  6  pounds  ultramarine. 
Red,  (i  to  10  pounds  red  iron  oxide. 
Bright  red,  6  pounds  Pompeian  red. 
Yellow  or  huff,  6  to  10  pounds  yellow  ochre. 

The  following  list  from  a  cement  manufacturer's  circular  is  in- 
serted as  a  summary  of  the  more  prominent  uses  to  which  Portland 
cement  is  put  in  this  country: 

I.      RAILROAD  WORK. 

Permanent  culverts?  and  tunnels. 
Abutments,  piers  and  retaining  walls. 
Foundations  for  buildings  and  niacliinery. 
Freight  platforms. 
Passenger  depot  floors  and  iiavements. 
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Construction  of  biiildiiigs  with  expanded  metal  lath  and  cement 
plaster- 

JL      MUNICIPAL  AND  QOVERNMBNT   WORK, 

Irrigation  and  water  works  dams. 

Conduits  and  sewers.  . 

Street  crossings. 

Street  paving. 

Sidewalks^  curb  and  gutter. 

Bicycle  paths, 

Eetaining  walls,  ^^ 

Reservoirs  and  cisterns. 

Culverts  and  bridges. 

III.      PRIVATE  ENTERPKIBBS, 

Manufacture  or  construction  in  the  following  epecialtie:*: 
Cement  wares- 
Fence  and  hitching  posts  and  corner  stones. 
Mounting  blocks  and  steps. 
Laundr}^  tubs.  I 

Burial  cases. 
Mangers  and  troughs. 
Silos^  steep  tubs  and  tannery  vats. 
Gas  and  water  tanks. 
Swimming  pools. 
Vaults. 

Bicycle  race  tracks. 
CapSj  sills  and  columns. 
Artificial  building  stone. 
Art  figures. 
Inlaid  multi-colored  tile  for  floors,  roofs  and  faeings. 

IT.      MINES  AND  MILLS. 

Foundations  of  all  kinds. 
Boiler-house  and  engine-honse  floors. 
Water-proof  pits. 
Water-tight  passages. 
Permanent  walls. 

V*      INDIVIDUAL  USE. 

Floors  for  stables,  cellars  and  milk  houses. 
Brewery  and  chemical  works  floors. 
Fountains,  pools,  walks  and  driveways. 
Veranda  and  kitchen  floors  of  tile. 
Roofing  tile,  facing  and  hearth  tile. 
Fire-proof  eonstruction. 
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SPECIFICATIONS  FOR  THE  USE  OF  CEMENT 

A  BTimber  of  sample  specificationa  for  the  use  of  cement  will  be 
given  in  this  chapter.  The  list  could  be  very  largely  increased 
without  entirely  covering  all  the  corners  of  the  field,  but  it  is  be- 
lieved  that  enough  forms  for  all  the  principal  ^nds  of  work  have 
been  given  to  make  it  possible  to  determine  the  average  specifica- 
tions for  good  work  and  to  prepare  specifications  for  any  particular 
ela&s  of  work  which  will  conform  to  the  standards  of  good  work 
which  it  is  believed  to  present. 

Special  uses,  such  as  statuary^  tiling,  etc.^  and  its  use  in  large 
work  requiring  special  study  and  special  machinery  are  not  consid- 
ered, as  the  space  at  command  is  more  than  full  of  the  re^^uirements 
for  uses  which  are  general  in  their  character.  It  is  not  possible  to 
follow  any  single  program  in  arranging  these  specifications,  but 
they  will  be  found  to  be  grouped  as  nearly  as  possible  according  to 
similarity  of  use  or  of  composition  of  material,  and  the  index  will 
serve  to  locate  any  particular  specification  which  is  desired. 

METHOD    OF    CONCRETING.       MONIER    AECH    BHIDGE^    PHILADELPHIA. 

After  the  entire  mason  work  of  the  old  stone  bridge  was  torn 
down  to  low-water  mark,  substantial  wooden  cofferdams  were  built 
from  rock  bottom  up  to  the  elevation  of  the  springing  line  of  the 
new  bridge  around  the  center  pier  and  both  abutments,  properly  an- 
chored to  the  ground,  braced,  and  sheet  piled  at  the  inside  and  out- 
side with  clay  puddle  between,  to  make  a  solid  and  water-tight  cais- 
son for  the  whole  concreting,  and  at  the  same  time  to  serve  as  sup- 
port for  the  centering  and  casing  of  the  arches;  IS"  x  12"  yellow 
pine  timbers  were  used  for  the  frame  work  of  the  coffer-dams  and 
for  the  adjustable  trusses  of  the  centerings,  and  3"  planks  also  of 
yellow  pine,  for  the  covering  and  sheet-i>iling.  To  prevent  any  ad- 
hesion of  the  concrete  to  the  wood-work,  the  corresponding  surfaces 
were  planed,  oiled  and  sanded.  In  order  to  discharge  the  surplus 
water  at  any  rate  accumulated  at  the  bottom  of  the  concrete  after 
its  setting,  small  holes  about  |  of  an  inch  in  diameter  were  made  in 
the  planks  when  and  wherever  required. 
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As  Hooii  i\<  ihv  ti)ircr-datns  Wi^vv  coinploted  ami  all  waiMV  piniiixU 
out,  the  old  ina>!on-wt>rk  Ih^Iovv  low-water  iiinrk  u;i>  rxravated  to 
m'u\  bottoni.  t!u;  top  surfacL'  then  iir>it  thomiighly  dimmed,  wettt^^l 
and  slushed  with  neat  Portland  cement;  and  then  the  first  layer  of 
concrete  placed  in  a  thickness  not  exceeding  12  inches,  m  as  to  se- 
cure a  tliorougli  level  base  for  all  subseqiient  layers,  9  inches  thick, 
lip  to  the  springing  line  of  the  arches,  laid  in  uninterrupted  contin- 
uation, until  one  layer  was  placed  always  through  on  cither  part  of 
the  bridge. 

Then  the  arches  were  concreted  in  the  ;^ame  manner  in  subsequent 
equal  layers  of  concrete,  each  one  closing  9  inches  thick  at  the 
crown.  The  concrete  w^as  applied  from  a  nioval)ie  platform  by  reg- 
ular tight  mortar  barrows-^  in  equal  portions  central  to  the  arches, 
beginning  at  the  haunches  and  continuing  towards  the  crown  of  the 
arches  at  the  same  time,  so  as  to  secure  a  uniforju  setting  of  the 
concrete.  After  the  first  setting  of  each  layer  (requiring  from  l.^ 
to  2  hours  after  its  bedding),  a  subsequent  hiy*  r  was  placed,  and  so 
on.  To  obtain  a  proper  binding  between  the  hiyers,  during  high 
teinperature,  the  top  surface  of  eac  h  layer  u  as  kept  dainp ;  and 
during  the  interruption  of  the  work  at  night-time  and  on  Sundays^ 
the  top  surface  was  covered  with  damped  canvas^  and  fhiring  heavy 
rain-storms  with  planks. 

Wire  nets,  a  la  system  ^'Monicr,"  were  phu  ed  between  each  iaycr, 
12  inehea  apart  square,  of  ^  inch  galvanized  iron  wires,  anchored  by 
upright  rods  to  the  haunches  and  abutments. 

The  following  arc  similar  to  the  specifications  for  Melan  arch  at 
Topeka,  Kan. : 

SPECIFICATIONS   FOR  CONCKETE  STEEL  BRIDGE.    KEEPERS  &  TnACIII'^U, 

Plans. — The  work  shall  be  constructed  complete  in  accordance 
with  the  general  plans,  sections  and  diagrams  herewith  .submitted, 
and  these  specifications.  The  specifications  and  drawings  are  in- 
tended to  describe  and  provide  for  the  complete  work.  They  are  in- 
tended to  be  cooperative,  and  what  is  called  for  by  either  is  as  bind- 
ing as  if  called  for  by  both.  The  work  herein  described  is  to  be  com- 
pleted in  every  detail,  notwithstanding  that  every  iLeni  necessaiily 
involved  is  not  particularly  mentioned.  The  contract  price  shall 
be  !>ased  upon  tlV/se  specifications  and  drawings,  whicli  are  hereby 
signed  and  inade  a.  part  of  the  contract. 

Comiiiions  of  Calculation^—' 

]\rodnlus  of  elasticity  of  concrete ....  1,400,000  lbs. 

Modulus  of  elasticity  of  steeL .  .28,000,000  lbs, 

M^iximum  stress  per  square  inch  on  steel 10,000  lbs. 

Maxinnim  compression  per  sqnare  inch  on  eoncn'te,  .  500  lbs. 

^laximum  shear  per  square  inch  on  concrete. 100  Ihs. 

Maximum  leitsion  per  -qua re  incli  rm  concrete 50  lV>s. 
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'Jlie  aimvi'  are  to  Ik'  ext?hisivo  til"  iniipcraturL'  strt'.sst?i.     Tlie  steel 
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from  the  concrete,  ami  have  ii  flange  urea  ul*  not  lests  than  1-150 
l^art  of  the  s^?etion  of  concrete  at  crown. 

fJiSi^rcpancivs.^ln  the  event  of  any  discrejiancies  between   tlte 
drawings  and  tlic  fi^j 


n-ittei 


them,  the  ik 


:  to  be  take  I 


giires 

as  correct,  and   in  ease  ol  any  (liserejmmy   I  jet  ween   the  drawings 
and  the  s[)eeifieations,  tlie  speciiieations  ar(^  h>  be  adhered  to. 

FtjNfuifflionfi. — .\]|  fonmlations  slinll  be  shown  on  ])lans,  and  con- 
forju  to  the  diniensitHis  marked  thereon.  Foundations  on  rock  shall 
he  jjrepared  by  reuKiving  all  sand,  niiKb  or  other  soft  material,  and 
by  excavating  tlie  tterl  I'oek  in  such  manner  as  may  be  described  or 
shown  on  drawings.  Konndations  on  hardpan.  gravel  and  clay, 
cemented  sand,  or  <ither  material  Intended  to  carry  the  lotul  without 
piles,  sliall  be  excavated  to  the  tleptlis  shown  on  plans. 

Foundations  on  piles,  when  not  otherwise  described,  shall  be  en- 
el  oscmI  in  a  permanent  cottVu^'dam  or  crib,  ami  be  excavated  to  the 
deptlis  slutwn  on  [dans,  and  the  ]>iles  shall  tie  driven  after  the  ex- 
cavations  are  made.  The  spaces  hetwe.n  the  piles  shall  be  tilled  with 
concrete,  and  in  vra^  it  is  fonnd  necessary  to  lay  the  concrete  under 
water  proper  appliances  must  he  used  to  insure  its  Ijeing  depot^ited 
with  as  little  injury  as  possible.  The  piles  shall  he  oak,  yellow 
pine,  or  other  wood  that  will  stcand  the  blow  of  Hie  hammer,  litraiglit, 
sound,  and  cut  from  live  tindter,  trinmied  clos<:\  cut  off  square  at 
the  butt,  and  have  all  hark  taken  otT.  The  piles  shall  not  be  less 
than  12  ins.  nor  more  than  Ki  ins.  in  dia^neter  at  tin*  laYge  enii, 
nor  less  than  10  ins.  in  diameter  at  the  small  end  for  pilen  having  a 
length  of  fit)  ft.  and  Tinder.  For  greattT  lengths  the  diameter  of 
5mall  end  may  be  reduced  1  in.  for  each  10  ft.  of  additional  Icngili 
down  to  a  minimum  of  7  ins.  The  piles  shall  not  be  loader!  wiih 
a  weight  gi-eater  than  given  by  the  following  formula: 
L  =  2  w  h  -^  (s-|-l),  in  which  L  =  siife  load  in  [jounds; 
w  =  weight  of  hammer  in  pounds,  h=fatl  of  hamuKr  in  tVrt,, 
st=^Iast  penetration  in  inches.  The  number  and  arrangemenl  of 
the  piles  for  eacli  foundatiim  shall  be  shown  on  plans,  and  they 
sliall  he  sawed  olf  at  tlie  elevation  shown. 

Ccmfnt.—ThL'  eement  shall  be  a  true  Portland  cement,  made 
by  calcining  a  projier  mixture  of  calcareou;^  and  clayey  earths;  and 
if  requir€*d,  the  contractor  shall  furnish  a  certiKed  statement  of  the 
cheinical  composition  of  the  cement,  and  the  raw  materials  from 
whicti  it  is  mannfactnred.  The  tiueness  of  the  cement  shall  l»e 
such  that  at  least  1*9  per  cent,  will  pass  through  a  sieve  of  50 
meshes  per  I  in.  in.,  at  least  90  per  cent,  will  j)ass  through  a  sieve 
id'  UK)  meshes  ]>er  lin.  in,,  am!  at  least  70  [mt  cent.  Wilt  pass 
through  a  sieve  of  2t}0  ineshes  |ier  lin.  in. 
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Samples  for  testing  may  be  taken  from  each  and  every  barrel 
delivered,  unless  otherwise  specified.  Tensile  tests  will /be  made  on 
specimens  prepared  and  maintained  until  tested  at  a  temperature 
of  not  less  than  60  degrees  F.  Each  specimen  will  have  an  area 
of  1  sq.  in.  at  the  breaking  section,  and  after  being  allowed  to 
harden  in f moist  air  for  24  hours,  will  be  immersed  and  maintained 
under  the  water  until  tested.  The  sand  used  in  preparing  the  test 
specimens  shall  be  clean,  sharp,  crushed  quartz,  retained  on  a  sieve 
of  30  meshes  per  lin.  in.  No  more  than  23  to  27  per  cent,  of  water 
shall  be  used  in  preparing  the  test  specimens  of  neat  cement,  and 
in  the  case  of  test  specimens  of  1  cement  and  3  sand,  no  more  than 
11  or  12  per  cent,  of  water  by  weight  shall  be  used. 

Specimens  prepared  from  neat  cement  shall  after  seven  days 
develop  a  tensile  strength  of  not  less  than  450  lbs.  per  sq.  in. 
Specimens  prepared  from  a  mixture  of  1  part  cement  and  three 
parts  sand,  parts  by  weight,  shall  after  seven  days  develop  a  ten- 
sile strength  of  not  less  than  160  lbs.  per  sq.  in.,  and  not  less  than 
220  lbs.  per  sq.  in.  after  28  days.  Specimens  prepared  from  a  mix- 
ture of  1  part  cement  and  3  parts  sand,  parts  by  weight,  and  im- 
mersed after  24  hours  in  water  maintained  at  176  degrees  F.,  shall 
not  swell  nor  crack,  and  shall,  after  seven  days,  develop  a  tensile 
strength  of  not  less  than  160  lbs.  per  sq.  in.  Cement  mixed  neat 
with  about  27  per  cent,  of  water  to  form  a  stiff  paste,  shall  after  30 
mins.  be  appreciably  indented  by  the  end  of  a  wire  1-12  in.  in  dia- 
meter loaded  to  weigh  J  lb.  Cement  made  into  thin  cakes  on  glass 
plates,  shall  not  crack,  scale  nor  warp  under  the  following  treat- 
ment: Three  pats  will  be  made  and  allowed  to  harden  in  moist 
air  at  from  60  degrees  to  70  degrees  F. ;  one  of  these  will  be  sub- 
jected to  water  vapor  at  176  degrees  F.  for  three  hours,  after  which 
it  shall  be  immersed  in  hot  water  for  48  hours;  another  shall  be 
placed  in  water  at  from  60  degrees  to  70  degrees  F.,  and  the  third 
shall  be  left  in  moist  air.  All  cement  shall  be  kept  housed  and 
dry  until  wanted  in  the  work. 

Portland  Cement  Concrete. — The  concrete  shall  be  composed  of 
clean,  hard  broken  stone,  or  gravel,  with  irregular  surface;  clean, 
sharp  sand,  and  cement,  mixed  in  the  proportions  hereafter  speci- 
fied. Whenever  the  amount  of  work  to  be  done  is  sufficient  to  jus- 
tify it,  approved  mixing  machines  shall  be  used.  The  ingredients 
shall  be  placed  in  the  machine  in  a  dry  state,  and  in  the  volumes 
specified,  and  be  thoroughly  mixed,  after  which  clean  water  shall 
be  added  and  the  mixing  continued  until  the  wet  mixture  is 
thorough  and  the  mass  uniform.  jSTo  more  water  shall  be  used  than 
the  concrete  will  bear  without  quaking  in  ramming.  The  mixing 
must  be  done  as  rapidly  as  possible  and  the  batch  deposited  in  the 
work  without  delay. 

Tf  the  mixing  is  done  by  hand,  the  cement  and  sand  shall  first  be 
thoroughly  mixed  dry  in  the  proportions  specified.    The  stone  pre- 
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viously  drenched  with  water  shall  then  be  deposited  on  this  mix- 
ture. Clean  water  8tiall  be  adrled  and  the  mass  be  thoroughly 
mixed  and  turned  over  until  eaeh  stone  is  covered  with  mortar,  and 
the  batch  shall  be  deposited  without  delay,  and  be  thoroughly 
rammed  until  all  voids  are  filled.  The  grades  of  concrete  to  be 
u^d  are  as  follows:  For  the  arches  between  skewbacks — 1  part 
Portland  cement,  2  parts  sanrl,  and  4  parts  broken  stone,  or  gravel, 
that  will  pass  througli  a  l|-in,  ring;  for  the  foundations^  abut- 
ments, piers  and  spandrels — 1  part  Portland  cc^n^ent,  4  parts  sand, 
and  8  parts  broken  stone,  or  gravel,  that  will  jjasB  through  a  2-in. 
ring. 

Goncrete.  Facing. — If  concrete  facing  is  used,  it  shall  be  com- 
posed of  1  part  Portland  cement,  and  2^  parts  sand,  and  shall  have 
a  thickness  of  at  least  1  in.  on  all  arcli  soffits,  arch  faces,  abutments, 
piers,  spandrels  or  other  exposed  surfaxftis.  Then*  must  be  no  defi- 
nite plane  or  surface  of  demarkation  between  the  facing  and  the 
concrete  backing.  The  facing  and  backing  must  be  deposited  in 
tlie  same  layer,  and  be  well  rammed  in  place  at  tlie  same  time.  If 
the  arcli  faces,  quoins  or  other  exposed  surfaces  are  marked  to  rep- 
resent masonry,  such  division  marks  shall  be  made  by  triangular 
strips  3  ins,  wide  and  I  in.  deep  fastened  to  the  casing  in  perfectly 
straight  and  parallel  linesj  and  all  projecting  corners  will  be  bev- 
eled to  correspond. 

Ph'Stering. — No  plastering  will  he  allowed  on  the  exposed  facej? 
of  the  work,  but  the  inside  faces  of  the  spandrel  walls  eover-^d  by 
the  fill  may  be  plastered  with  mortar  having  the  same  eom position 
aa  specified  for  facing. 

Stone  Facing. — If  stone  facing  is  nsed,  the  ring  stones,  e(n'nice- 
and  faces  of  spandrels,  piers  and  abutments  shall  be  of  an  approved 
quality  of  stone.  The  stone  must  be  of  a  compact  texture^  free 
from  loose  seams,  flaws,  discolorations,  or  imperfections  of  any 
kind,  and  of  such  a  character  as  will  stand  the  -action  of  the 
w^eather.  The  spandrel  walls  will  be  backed  with  concrete,  or  nib- 
ble masonry,  to  the  thickness  required.  The  stone  facing  shall  in 
all  cases  be  securely  bonded  or  clamped  to  the  backing.  All 
stone  shall  he  rock-faeed  with  the  exception  of  cornices  and  string 
courses,  which  shall  be  sawed  or  bush-hammered.  The  ring  stones 
shall  be  dres-sed  to  tnie  radial  lines,  and  laid  in  Portland  cement 
mortar,  with  J-in.  joints.  All  otlier  stones  sliall  be  dressed  to  true 
beds  and  vertical  joints.  Ko  joint  shall  exceed  ^  in.  in  thickness, 
and  shall  be  laid  to  break  joints  at  least  9  ins*  with  the  course  be- 
low. All  joints  shall  be  cleaned,  wet  and  neatly  pointed.  The 
faces  of  the  walls  shall  be  laid  in  true  line,  and  to  the  dimensions 
given  on  plans,  and  the  corners  shall  have  a  chisel  draft  1  in. 
wide  carried  up  to  the  springing  lines  of  the  arch,  or  string  courBe. 
All  eornices,  moldingB,  capitals,  keystones,  brackets,  etc..  shall  be 
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built  into  the  work  in  the  ])roper  positions,  etc.,  and  shall  be  of  the 
forms  and  dimensions  shown  on  plans. 

Brick'  Facing  irif/i  ('oiicrefe  Trim/min<jH, — The  arch  rings,  cor- 
nices, sti'ing  courses  and  quoins,  shall  be  concrete-faced  as  described 
above,  tlie  arch  rings  and  quoins  being  marked  and  leveled  to  rep- 
resent masonry.  The  piers,  abutments  and  spandrels  shall  Ix; 
faced  with  vitrified  brick  as  shown  on  plans.  The  brick  facing  shall 
l)e  plain  below  the  springing  lines  of  the  arches,  and  rock-faced 
al)ove  these  lines.  All  rock-faced  brick  shall  be  chipped  by  hand 
from  true  pitch  lines.  All  brick  facing  shall  be  bonded  as  shown 
on  plans,  at  least  one-fifth  of  the  face  of  the  wall  being  headers.. 
The  brick  must  be  of  the  best  quality  of  hard-bnrned  paving  brick, 
and  must  stand  all  tests  as  to  durability  and  fitness  required  by 
the  engineer  in  charge.  The  bricks  must  be  regular  in  shape  and 
practically  uniform  in  size  and  color.  They  shall  l)e  free  from  linu' 
and  other  impurities;  shall  be  free  from  checks  or  hre  cracks,  and 
as  nearly  uniform  in  every  res})ect  as  possil)U';  shall  be  burned  so 
as  to  secure  the  maxinnim  hardness;  so  ainiealed  as  to  reach  the 
ultimate  degree  of  toughness ;  and  be  thoroughly  vitrified  so  as  to 
make  a  homogeneous  mass.  The  backing  shall  be  carried  up  simul- 
taneously with  the  face  work,  and  be  thoroughly  bonded  with  it! 

Artificial  Stone. — All  keystones,  brackets,  consoles,  dentils,  ped- 
estals, hand-railing  posts,  and  panels,  and  other  onlamental  work 
when  used,  also  curbs  and  gutters,  shall  be  of  the  designs  shown 
on  plans,  and  he  molded  in  suitable  molds.  The  mortar  for  at  least 
1-in.  thick  shall  consist  of  1  part  Portland  cement  and  2^  parts 
sand,  and  when  the  size  of  the  molding  will  admit,  the  interior 
may  be  composed  of  concrete  of  the  same  composition  as  speci- 
fied for  the  arches.  When  ])edestals,  posts  or  })anels  carry  lamp- 
posts, a  4-in.  wrought-iron  ])ipe  shall  be  built  into  the  concrete  from 
top  to  bottom,  and  at  bottom-  shall  be  connected  with  a  3-in.  pipe 
extending  under  the  sidewalk,  and  connected  with  a  gas-pipe  or 
electric  wire  conduit.  The  ])ip(>s  shall  have  no  sharp  bends,  all 
changes  in  direction  being  made  by  gentle  curves. 

Sprinlding. — During  warm  and  dry  weather,  all  newly  built  con- 
crete shall  be  well  s])rinkled  with  water  for  several  days,  or  until  it 
is  well  set. 

Mixlurcs. — The  volumes  of  cement,  sand,  and  broken  stone  in 
nil  mixtures  of  mortar  or  eonci'ete  us(m1  in  th(^  work  shall  be  meas- 
ured loose. 

('oll}frctio^^s.-'^h^  connecting  concrele  already  set  with  new  con- 
ei'ete  the  surface  shall  he  cleaned  and  roughened,  and  mopped 
with  a  mortar  com])osed  of  1  pai*t  Portland  eenu'nt  and  1  i)art 
sand,  to  cement  the  parts  together. 

Arches. — 11ie  Concrete  for  the  arches  siuill  be  started  simul- 
taneously from  both  <'n(ls  of  (he  arch,  and  he  hiiill  ni  longitudi- 
nal sections  wide  eiiouuii  to  iticlo^e  at    lea-l    two  steel   ribs,  and  of 
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snllitit'nl  widlli  In  t  niistiliiti'  a  Jsiv's  work.  Tin-  roiR'n'tr  i^Iinll  Im' 
dijMisiji/tl  in  Ihvl'IV,  t'su'i)  liiyrr  lii'in^^  wi  H  nuiiinetl  iti  platr  kl'un 
tho  prc^vioiit^iy  dt'pDttituil  hiycr  luis  luul  time  to  set  piirttally.  'Hn^ 
Work  sh«ll  |ir<ieeod  eontiniKHiHly  day  and  night,  il'  neet'ssary,  to 
t'omplotf  eaeh  loIlj^^tudini^)  sectimu  Tluw  sections  whilt^  being 
I  milt  shall  he  held  in  plate  by  siilistatitial  timber  forms,  normal  to 
the  eentering  and  parallel  to  oaeb  tether,  ami  tln'i^i'  forms  phall  hv. 
n moved  wber  the  seetioii  has  set  sniHeieiitly  1o  admit  of  it.  The 
si-etitms  shiili  be  eoinieeted  as  <peeifird  above,  antl  also  by  stivl 
I  lamps  or  rib  connections  built  into  the  concrete. 

tlrtn'tidip'. — Provision  for  drainage  shall  be  made  at  each  pier  as 
follows:  A  wriHight-iron  pipe  of  sutfieient  diameter  siiall  be  bniil 
into  the  eonerote,  extending  from  the  center  of  eaeh  space  i>ver 
])ier  to  the  soffit.  The  surface  {)f  concrete  over  ])iers  shall  be  so 
formed  tfuit  any  water  timt  may  seep  thrmigh  till  above  will  be 
drained  to  the  pipes.  TIk^  line  (d'  drainage  will  be  covinrd  with 
a.  b^ycr  of  broken  stones,  and  the  to|i  of  j)ipes  will  \n'  |>rovi(kH! 
with  semens  to  prevent  clogging. 

iSteel  Bihfi. — Steel  ribs  shall  be  imbedded  u\  the  concrete  of  the 
arch.  Tliey  shall  be  s|meed  at  equal  distances  ai>art,  and  be  of  the 
number  shown  on  fdans.  Each  rib  sliall  consist  of  two  tlat  bars  of 
the  sizes  markc<l  o^n  plans.  The  bars  shall  l)e  in  lengths  of  about 
30  it,  thoronghly  spliwd  togetlmr,  and  extending  into  the  abnt- 
ments  as  sliown.  Through  the  center  of  each  bsir  shall  he  {Iriven 
a  line  of  rivets  spaced  8  ins.  c.  to  c,  with  heads  jprojeeting  about 
i  in.  frcun  each  face  of  bar,  except  through  splice  plates,  when'  or- 
dinary beads  will  be  used.  The  bars  shall  be  in  pairs  with  their 
centers  |>laeed  2  ins.  within  the  inner  am]  outer  lines  of  the  arch 
respectively  as  shown.  All  steel  must  be  free  from  paint  and  oil, 
an<l  all  scale  and  rnst  must  be  removed  before  imbedding  in  th« 
concrete. 

The  tensile  strength,  liout  of  elasticity  and  ductility  shall  be 
dtdermined  froui  a  standard  tei^t  piece  cnl  fnun  the  tinished  jna- 
terial  antl  turned  or  planed  parallel.  Tlie  area  of  cross-section 
shall  not  be  les.s  than  h  s<|.  in.  The  ebmgatioo  shall  be  measured 
after  breaking  on  an  original  lengtli  of  H  ins.  Ivieli  nudt  shall  be 
tested  for  tension'  and  bending.  Test  piecr^s  from  finished  ma- 
terial prepared  as  above  described  shall  have  an  ultimate  strength 
<>t  from  tiO,()0(>  to  fi8,0t)0  lbs.  per  s(|.  in. ;  an  elastic  limit  of  not  less 
than  one-balf  of  the  idtinmte,  shall  elongate  not  less  than  2tl  per 
cent,  iu  8  ins.,  and  show  a  reduction  id'  area  af  point  of  fracture  of 
not  less  than  40  per  ctait.  It  must  licnd  cold  180  degrees  aronud  a 
<nirve  whose  diameter  is  e(]ua!  to  tlu'  thickness  <d'  picnc  tested 
without  erat  k  or  Ihtw  on  cmivex  side  of  bemi.  In  tension  tests  the 
fracture  mnst  l)e  entirely  si  Ik  v. 

Rhu*f  SffrL^Te^t  jneces  fnnn  finisht^d  material,  prepared  as 
above  fles(  ribed,  shall  June  an  nitiinate  strcTigtb  of  froiU  51.0(10  to 
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G 2,000  lbs.  per  sq.  in.,  an  elastic  limit  of  not  less  than  one-half 
of  the  ultimate  strength,  shall  elongate  not  less  than  20  per  cent, 
in  8  ins.,  and  show  a  reduction  at  point  of  fracture  of  not  less  than 
50  per  cent.  It  must  bend  cold  180  degrees  and  close  down  on  it- 
self without  fracture  on  convex  side  of  bend.  In  tension  tests  the 
fracture  must  be  entirely  silky. 

Inspection. — The  contractor  shall  furnish  a  testing  machine  of 
the  proper  capacity  and  shall  prepare  and  test  without  charge  sucli 
specimens  of  steel  as  may  be  required  to  prove  that  it  comes  up  to 
the  requirements  mentioned  above. 

Workmanship. — The  rivet  holes  for  splice  plates  of  abutting 
members  shall  be  so  accurately  spaced  that  when  the  members  are 
brought  into  position  the  holes  shall  be  truly  opposite  before  the 
rivets  are  driven.  When  members  are  connected  by  bolts,  the  holes 
must  be  reamed  parallel  and  the  bolts  turned  to  a  driving  fit.  Riv- 
ets must  completely  fill  the  holes,  have  full  heads  concentric  with 
the  rivets,  and  be  machine  driven  when  practicable. 

Centering. — The  contractor  shall  build  an  unyielding  false  work 
or  centering.  The  lagging  shall  be  dressed  to  a  uniform  size  so 
that  when  laid  it  shall  present  a  smooth  surface,  and  this  surface 
stall  conform  to  the  lines  shown  on  the  drawings.  The  center 
shall  not  be  struck  until  at  least  28  days  after  the  completion  of 
the  arch.  Great  care  shall  be  used  in  lowering  the  centers  so  as  not 
to  throw  undue  strains  upon  the  arches.  The  tendency  of  the  cen- 
ters to  rise  at  the  crown  as  they  are  loaded  at  the  haunches  must  be 
provided  for  in  the  design,  or  if  not,  the  centers  must  be  tempo- 
rarily loaded  at  the  crown,  and  the  load  be  so  regulated  as  to  pre- 
vent distortion  of  the  arch  as  the  work  progresses. 

Casing. — When  concrete  facing  is  used,  all  piers,  abutments,  and 
spandrel  walls  shall  be  built  in  timber  forms.  These  forms  shall 
be  substantial  and  unyielding,  of  the  proper  dimensions  for  the 
work  intended,  and  all  parts  in  contact  with  exposed  faces  of  con- 
crete shall  be  finished  to  a  perfectly  smooth  surface,  by  plastering 
or  other  means,  so  that  no  mark  or  imperfection  shall  be  left  on 
the  work. 

Waterproofing. — After  the  completion  of  the  arches  and  span- 
drels, and  before  any  fill  is  put  in,  the  top  surface  of  arches,  piers, 
and  abutments,  and  the  lower  6  ins.  of  the  inner  surface  of  the 
spandrel  walls  shall  be  covered  with  a  suitable  waterproof  material, 
so  as  to  exclude  water  effectually. 

Fill. — The  space  between  spandrel  walls  shall  be  filled  with  sand, 
earth,  cinders,  or  other  suitable  material,  and  be  thoroughly  com- 
pacted by  ramming,  steam  road  roller,  saturating  with  water  or 
other  effective  means,  and  be  finished  to  the  proper  grade  to  re- 
ceive the  curbing  and  pavements. 

Granitoid  Siclewall'^. — The  spaces  over  which  the  sidewalks  are 
to  be  laid  shall  first  l)e  covero(l  with  (>  ins.  of  cinders  well  com- 
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pacted.  On  thiB  shall  be  laid  4  ins.  of  eoncrete,  consisting  of  1 
part  Portland  cenR^nt,  3  parts  sand,  and  (1  parts  broken  stone  or 
gravel — small  size — -well  rammed.  The  tiag  divisions  shall  then  be 
marked  oil  to  the  desired  size.  On  the  snrface  of  the  concrete  shall 
then  be  laid  a  wearing  snrface  1  in.  thick,  composed  of  2  parts 
Portland  cement  and  S  parls  broken  granite  or  other  mceptable 
stone,  in  sizc^  from  |  in,  downwanl.  It  nhall  Ije  well  raiinned  and 
trowek'd  to  a  perfectly  even  surface  and  roUrd  with  a  toothed 
roller.  This  wearing  surface  must  be  s[>read  on  tlie  concrete  while 
the  latter  is  still  soft  and  adhesivi\  and  neat  connections  must  be 
made  with  cornices  and  cnrbs, 

Eoadway  Pavement. — The  pavement  shnll  he  of  the  kind  shown 
on  plans  or  mentioned  in  proposal,  and  shall  be  built  according  to 
the  specifications  adopted  in  thc^  bicalitv  where  nsed^  unless  other- 
wise mentioned. 

Betaininfj  Stone, — There  shall  be  set  at  each  end  of  roadway 
pavement  a  line  of  istones  of  npfiroved  quality,  4  ins.  in  thiekness 
and  18  ins.  deep,  with  top  surface  conforming  to  contour  of  pave- 
ment. 

Balustrades  and  Hand-RaUings.—The  balustrades  shall  be  of 
the  material,  and  of  the  form  and  dimensions  shown  on  plans,  and 
shall  be  brought  to  true  alignment  and  he  lirmly  fastened  to  the 
ontside  of  each  sidewalk  in  the  position  shown.  If  an  iron  hand- 
railing  is  used,  it  shall  receive  two  coats  of  approved  paint  after 
erection. 

Erection, — -The  contractor  shall  employ  snitahle  labor  for  evety 
kind  of  work,  and  all  .«tone  work  shall  be  laid  by  competent  ma- 
sons. The  contractor  will  furnish  all  staging,  piling,  cribbing, 
centering,  casing  and  material  of  every  description  required  for 
the  erection  of  the  work;  also  all  plant,  including  dredges,  engines, 
pumps,  derricks,  barges,  mixing  machines,  pile  drivers,  conveyors, 
or  other  appliances  necessar}'  for  carrying  on  all  parts  of  the 
work.  The  contractor  phall  assume  all  risks  for  loss  or  damage 
incnrret]  by  ice,  floods,  fire,  or  other  causes  during  the  construc- 
tion of  the  work,  and  shall  sufficiently  watch  and  light  the  work 
at  night  during  construction. 

Cleamng  Up. — Upon  completion  of  work,  and  before  final  ac- 
ceptance thereof,  the  contractor  shall  remove  all  temporar}^  work 
from  the  river  and  all  rnbbiFih  from  the  streets. 

Maintaining  Public  TraveL — Tf  public  ti^vel  is  to  be  maintained 
during  the  construction  of  the  new  bridge,  by  the  removal  of  old 
bridge,  construction  of  temporary  bridge  or  otherwise,  special  men- 
tion of  the  same  shall  be  made. 

Removal  of  Old  Bridge. — If  the  site  of  the  proposed  stmctnre  is 
occupied  by  an  old  bridge,  the  same  shall  be  removed  by  the  con- 
tractor. The  iron  work  shall  be  piled  on  the  bank,  and  the  timber 
and  stone  shall  lieeomc  llie  property  of  the  contractor. 
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Wor/i  Embnu'cd  btj  Coiilnict. — The  work  embi'ju-cd  by  contracl 
will  l)(j  for  llic  sti'iicturc  f()iii])lete  from  out  to  out  of  Mbiitiiients  or 
retaining  walls,  as  per  plans  and  speeilications,  and  will  embrace 
iill,  })a\emeDt^  sidewalks  and  balustrades  complete  for  this  length, 

Approaches. — 'I'lie  approaches  will  commence  where  the  work 
above  mentioned  ends,  and  if  all  or  any  part  of  them  is  included  in 
contract  the  same  shall" be  specially  mentioned. 

Chiuiijcs. — The  committee  in  charge  shall  have  power  to  direct 
cbanges  which  they  may  consider  necessary  or  advisable  in  any 
[)art  of  the  work,  and  such  changes  shall  not  in  any  way  violate 
the  contract,  but  the  value  of  such  changes  shall  be  added  to  or 
deducted  from  the  contract  price,  and  any  disi)ute  as  to  their  value 
shall  be  settled  by  arbitration  in  the  usual  way. 

Inspection. — All  material  furnished  by  the  contractor  shall  be 
subject  to  the  inspection  and  ap})roval  of  the  coinniittee  in  charge. 

Lamp  Posts,  Trolley  Poles  and  Name  Plates. — if  used  these  shall 
be  shown  on  plans,  or  be  specially  mentioned. 

Interpretation  of  Plans  and  Specified  I  ions. — The  decision  of 
the  committee  in  charge  or  their  engineer  shall  control  as  to  the 
interpretations  of  drawings  and  specifications  during  the  execution 
of  the  work  thereunder,  but  this  shall  not  deprive  the  contractor  of 
his  rights  to  redress,  after  the  completion  of  the  work,  for  any  im- 
proper orders  or  decisions. 

Estimates. — Approximate  estimates  of  work  done  and  material 
delivered  shall  be  made  on  or  about  the  last  day  of  every  month, 
and  a  valuation  of  the  same  in  proj)ortion  to  contract  prices  for  the 
completed  work  will  be  made  l)y  the  conmiittee  in  charge  or  their 
engineer,  which  sum  shall  be  paid  to  the  contractor  in  cash,  on  or 
])efore  the  10th  day  of  the  following  month,  less  a  deduction  of  10 
per  cent.  u])on  said  valuation,  which  shall  ho  retained  until  the  final 
co]n])letion  of  the  work. 

Final  Payment. — Upon  the  final  completion  of  the  work,  the 
contractor  shall  be  promptly  paid  any  l)alance  of  the  contract  price 
which  shall  then  remain  due  and  unpaid. 

SPECll-K  ATIONS  FOU  ("OXCRETE  AND  STKIOL  AIK'II    HPilDGES  AT  MEUri)- 

lAN    STREET    AM)   ILLINOIS   STREET   OVKH    1  AI.L    CREEK, 

INDIANAPOLIS. 

1.  The  woi'k  shall  be  constructed  complcic  in  accordance  with 
the  general  ])lans.  sections  herewith  submittt^l  and  these  siK'cifi- 
(■ations. 

"i.  In  calculating  strain  fo!*  the  ai'ches  and  piei's  the  following 
coiidit  ions  will  he  assumed  : 
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1.       M«H]lllu^    of    rlasli<'ih     <»!    riHK'R^lr KMHIJMK)    U.S. 

'i.       MtHllllll^.   nf   i^lasticitv    of    slrcl .•iSJMM1,0nU    llis. 

o.      Maxijiniin  iniit  titrt'si?  of  t^tet-l I'iJKK^  llu^. 

4.  Miiximu]!!  tumprussioD  pt-r  s?q.  in.  uii  uoneretc.  .  oi)U  Urn. 

5.  Maxnmnn  shear  per  sq,  in.  on  contTete.  .....  100  11m, 

ii.     Maxinniin  tensiuii  pt^r  t^q.  in.  cm  concrete TjO  lbs. 

(The  above  to  be  exelnsive  of  temperature  stret^net?/) 

T.      Live  load   per  square   foot loO  lhs» 

8,     Coneentrated  moving  load,  JTi-ton  steam  roller. 

;i  All  foundiitioii^  are  8howii  on  plans  and  must  eon  form  to 
dimensions   marked  thereon. 

Foundatitnis  on  hanlpan,  gravel,  ^£^^llYel  and  elay,  eemented  sjind 
i»r  other  material  intended  to  t^arry  tlie  load  witbont  |>iles.  shall  l>e 
ex ea VII ted  to  the  depth  shown  on   plain 

Tlie  contractor  nhall  constrnet  suitable  eoll'er-daint^  for  the  pier;? 
and  abntments.  The  earth  inside  thereof  ^hall  he  exeavate<l  to  tlu* 
depth  shown  on  plan.  During  the  j^laeing  ol  tiie  concrete  tlmrein, 
the  water  shall  i»e  kept  out  of  the  etdfer-dains,  unle&s  the  bottom  is 
so  ]>onms  that  it  is  impracticable  tn  do  ^5o,  in  which  case  the  con- 
crete shall  be  placed  in  ptisition  by  meaijs  of  shutes  until  tlie  bot- 
tom is  made  water-tight,  after  which  the  water  shall  he  pumped 
out  and  the  remaining  concrete  pbiced  in  t)osition. 

The  contractor  will  he  required  to  make  the  sides  and  ends  of 
the  coifer-dani!^  water-tight,  and  no  b^ak  thnmgli  thoni  w\\\  te  eon- 
sidered  snfhcient  cause  to  require  any  concrete  to  k'  placed  by 
means  of  shnte.s. 

4.  The  j)iers,  aluitments  and  spandrel  walls  shall  he  built  in 
timber  forms.  These  forms  sludl  be  sulystantial  and  unyielding, 
cjf  the  proper  dimensions  for  the  work  intendeil.  Ami  alt  parts 
in  contact  with  tlie  exposed  fiu?es  of  concrete  shall  be  finished  to  a 
])erfeetly  smootli  surface  by  plastering  or  other  means,  so  that 
no  mark  or  imperfection  shall  l>e  left  in  the  work. 

5.  The  contractor  sliall  build  an  unyielding  false  work  or  cen- 
tering. The  lagging  shall  2n>t  he  less  tlnin  two  inches  thick  and 
be  dressed  to  a  uniform  size,  so  that  when  laid  it  shall  pres(*nt  a 
j^nuHith  surface  and  this  surface  shall  conform  to  the  line  sbowji 
nu  the  drawings. 

Tlie  contractor  nnist  provide  against  tlie  tendency  of  the  centers 
to  rise  at  the  crown  as  they  are  loaded  at  the  haunches.  The  cen-^ 
tiding  must  he  huilt  to  allow  for  a  settlement  of  one  inch  at  the 
crowji  of  the  arches.  The  centers  shall  m>t  be  strm-k  until  at  least 
thirty  days  after  the  completion  of  the  arches.  Cireat  care  shall 
he  used  in  lowering  the  centers  so  as  not  to  tlirow  undue  strains 
upon  the  arches.  It  is  probahh^  that  three  renters  will  be  in  n.^* 
at  the  same  time.  Tlu'  steel  ribs  in  the  bridge  will  be  of  the  nmn- 
Ix-r.  weiglit  and  length  shown  on  ]>lan.  They  must  l>e  ciirefully 
curved  and  put  into  place  entirely  free  from  oil  or  paint.  All  scale 
or  rust  must  he  rr^moved  innned lately  hejore  placing  the  arch  con- 
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Crete  about  the  ribs  by  scraping  them  thoroughly  with  sandpaper 
or  stiff  wire  brushes.  The  ribs  shall  consist  of  ten- inch  standard 
I-beams^  twenty-five  pounds  per  foot,  each  rib  to  be  made  in  three 
sections,  fully  spliced  with  top  and  bottom  flange  plates  and  two 
web  plates  on  each  side.  The  ends  of  the  steel  ribs  in  the  abut- 
ments shall  be  securely  riveted  to  a  ten-inch  channel  running 
transversely  through  each  abutment.  In  the  piers  the  end  of  each 
rib  shall  be  connected  with  a  corresponding  one  in  the  adjoining 
arch  by  two  web  plates.  All  ribs  shall  be  connected  by  three- 
quarter-inch  tie  rods  at  intervals  of  about  twelve  feet.  At  the 
crown  of  the  arches  the  lower  flanges  of  the  ribs  shall  be  two  inches 
distant  from  the  top  of  the  lagging. 

6.  In  lieu  of  I-beams  steel  ribs  may  be  imbedded  in  the  con- 
crete, consisting  of  flat  bars  thoroughly  spliced  together  with  riv- 
ets driven  through  the  center  of  each  bar  and  spaced  eight  inches, 
center  to  center,  with  heads  projecting  about  seven-eighths  of  an 
inch  from  each  face  of  bar,  except  through  spliced  plates.  The  bars 
shall  be  in  pairs  with  their  center  plate  two  inches  within  the  in- 
ner and  outer  lines  of  the  arch  respectively.  If  bars  are  used  in- 
stead of  the  I-beams,  the  contractor  shall  submit  plans  showing 
sections  and  method  of  construction. 

7.  All  steel  shall  be  uniform  in  quality.  Finished  part  must 
be  free  from  seams,  flaws  or  cracks  and  have  a  workmanlike  finish. 
The  phosphorus  not  to  exceed  0.08  per  cent.  Test  pieces  from 
finished  material  shall  have  an  ultimate  strength  of  from  60,000 
to  68,000  pounds  per  square  inch  and  elastic  limit  of  one-half 
the  ultimate,  shall  not  elongate  less  than  20  per  cent,  in  eight 
inches,  and  show  a  reduction  of  area  at  point  of  fracture  of  not 
less  than  40  per  cent.  It  must  bend  cold  one  hundred  and  eighty 
degrees  around  a  curve  w^hose  diameter  is  equal  to  the  thickness  of 
the  piece  tested,  without  crack  or  flaw  on  convex  side  of  bend.  In 
tension  test  the  fracture  shall  be  entirely  silky.  Sections  shall  not 
vary  more  than  two  and  one-half  per  cent,  from  those  ordered. 

8.  Concrete. — The  concrete  shall  be  composed  of  clean,  hard 
broken  stone  with  irregular  surface,  clean,  sharp  sand,  and  Port- 
land cement,  mixed  in  the  proportions  hereinafter  specified.  The 
stone  must  be  free  from  earth  or  foreign  matter  and  the  dust  must 
bo  entirely  removed.    The  sand  must  be  free  from  earth  and  loam, 

'sharp  but  not  too  flne.  Jf  the  mixini>;  is  done  by  hand  the  cement 
and  sand  shall  first  be  thoroughly  mixed  in  a  dry  state  in  the  pro- 
portions specified.  The  stone,  after  being  thoroughly  drenched 
with  water,  shall  then  be  deposited  on  this  mixture.  Clean  water 
shall  then  be  added  and  the  mass  thoroughly  mixed  and  turned 
over  until  each  stone  is  covered  with  mortar,  and  the  batch  shall  be 
deposited  without  delay,  and  thoi'oughly  rammed  until  all  voids 
are  filled.  No  more  water  sliall  \)o  used  than  the  concrete  will 
boar  without  quaking  in  ramming.  The  mixing  must  be  done  as 
rapidly  as  possible  and  tlio  l)at('li   drix^sited  on  tlie  work  without 
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aelaj.  Approved  iiii.\iiig  maclniies  may  be  used.  The  ingretlients 
shall  be  placed  in  the  2iiachiiie  in  ti  dry  state  in  the  volume  speci- 
licd  and  tlio roughly  mixed,  after  vvliich  ck^tin  water  shall  be  added 
and  the  mixing  coiitinued  until  the  wet  mixture  is  thorough  and 
the  mass  uniform;  otherwise  the  method  used  in  the  hand-mixing 
is  to  be  followed. 

9.  -For  cement  ttpecification,  see  chapter  on  Specifications  for 
Cement. 

10.  The  abutments  and  piers  will  be  of  concrete  made  in  the 
proportion  of  one  part  of  Portland  cement,  two  parts  of  sand  and 
seven  parts  of  broken  stone  that  will  pass  through  a  two-inch  ring 
(parts  by  volume).  The  abutments  and  pier  concrete  will  termi- 
nate in  a  hidden  irregular  line  approximately  at  riglit  angles  to  the 
line  of  thrust  as  shown  on  plan. 

11.  The  concrete  for  the  arches  will  be  made  in  the  proportion 
of  one  part  of  Portland  cement,  two  parts  of  sand,  four  parts  of 
broken  stone.  The  concreting  of  the  arches  shall  be  started  simul- 
taneous from  both  haunches  in  longitudinal  sections  wide  enough 
at  least  to  include  two  steel  ribs,  each  layer  being  well  rammed  in 
place  before  the  previously  deposited  layers  shall  have  had  time  to 
partiall}^  set.  The  widths  of  the  sections  shall  be  symmetrical  and 
shall  be  nniform  in  the  several  arches.  The  w^ork  shall  proceed 
day  and  night  continuously  if  necessary  to  complete  each  longitu- 
dinal section.  The  sectionf;  while  being  built  shall  be  held  in  place 
by  suhstantial  timber  forms  perpendicular  to  the  center  and  the 
sides  parallel  to  each  other  and  to  the  axis  of  the  bridge^  and  these 
forms  shall  be  removed  after  the  sections  have  set  sufficiently  to 
admit  of  it. 

12.  The  spandrel  and  abutment  walls  shall  be  of  concrete  as 
specitied  for  the  abutments  and  piei-s.  Each  spandrel  wall  between 
expansion  joints,  each  abutment  wall  and  each  section  of  the 
arches  must  be  completed  as  continuous  work.  The  abutments  and 
piers  may  be  built  each  in  several  days'  work,  leaving  the  com- 
pleted work  of  each  day  approximately  at  right  angles  to  the  line 
of  thrust,  whicli  in  the  piers  may  be  taken  as  vertical.  In  con- 
necting old  concrete  with  Jiew,  or  one  section  of  concrete  with 
another,  the  section  previously  placed  shall  be  thoroughly  wet  and 
then  slushed  with  pure  cement,  and  this  must  be  done  immediately 
in  advance  of  the  new  work. 

13.  SprinMing. — All  concrete  after  taking  its  Initial  set  must 
be  kept  moist  by  sprinkling  water  on  it  for  at  least  ten  days. 

14.  Expansion  Joints  will  be  provided  at  the  ends  of  the  span- 
drel walls. 

15.  Waterproofing,-— The  upper  surface  of  the  arches  and 
abutments  and  the  lower  six  inches  of  the  spandrel  and  abutment 
walls  shall  be  painted  with  coal -tar  pitch  of  the  grade  used  for 
paving  cement.  The  expansion  joints  shall  be  covered  with  lapped 
sheets  of  tar  paper  painted  and  held  in  place  by  the  same  pitch. 
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Any  otIuM-  suitable  waterproof  material  which  will  elTeetually  e.\- 
cliule  water,  and  salisfaetory  to  the  Hoard  of  l^uhlie  Works  and 
City  En^-ineer,  can  l)e  Ui^vd  in  place  of  the  coal-tar. 

16.  Drainage. — Provisions  shall  be  made  for  draining  the 
arches  and  piers  in  a  manner  satisfactory  to  the  Engineer. 

IT.  hJarHi  Fill. — The  space  between  the  spandrel  walls  will  be 
tilled  with  sand,  earth  or  other  suitable  material  and  be  thoroughly 
compacted  by  ramming  or  by  steam  road  roller  or  other  effective 
means  and  jje  finished  to  the  proper  grade  to  i-eceive  the  cni-b- 
i]ig  and  pavements. 

18.  Paving. — All  curbing,  sidewalks  and  asphalt  paving  shall 
be  executed  according  to  the  plans  and  according  to  tlie  standard 
s])ecifications  on  file  in  the  office  of  the  Board  of  Puhlic  Works. 

19.  Sto7ie  Facing. — The  ring  stones,  cornices  and  faces  of 
s])an(lrel  piers  and  abutments  shall  be  of  the  best  (juality  of  Bed- 
ford limestone.  The  spandrel  walls  will  bo  hacked  with  concrete 
or  rubble  masonry  to  the  thickness  requii'ed.  The  stone  facing 
shall  in  all  cases  be  securely  bonded  or  clamped  to  the  backing. 
All  stone  shall  be  rock-faced  with  the  exception  of  cornices  and 
string  courses,  which  shall  be  sawed  or  bush-hammered.  The  ring 
stones  shall  be  dresscMl  to  true  radial  lines  and  laid  in  Portland 
cement  mortar  with  joints  not  to  exceed  one-quarter  of  an  inch. 
All  other  stones  shall  be  dressed  to  true  beds  and  vertical  joints. 
No  joint-  shall  exceed  one-quarter  of  an  inch  in  thickness  and 
shall  be  laid  to  break  joints  at  least  nine  inches  with  the  course 
below.  All  joints  shall  be  cleaned,  wet  and  neatly  pointed.  The 
faces  of  the  walls  shall  be  laid  on  true  lines  and  to  the  dimensions 
given  on  plan,  and  the  corners  shall  have  a  chisel  .draft  one  inch 
wide  carried  up  to  the  s})ringing  line  of  the  arch,  or  string  course. 
All  cornices,  keystones,  brackets,  etc.,  shall  be  built  into  the  work 
in  proper  ])osition  and  shall  be  of  the  form  and  dimensions  shown 
on  plan. 

20.  Railing. — The  railing  shall  be  of  depth  of  stone  as  shown 
on  plan  and  sliall  be  ])rought  to  true  alignment  and  be  firmly  fast- 
ened to  tin*  outside  of  each  sidewalk  in  the  ])osition  shown. 

21.  (leaning  V p. — 1/pon  the  com])letion  of  the  work  and  be- 
fore final  acceptance  thereof,  the  contractor  shall  remove  all  tem- 
porary work  from  the  creek  and  all  rubbish  from  tlu^  street. 

"I'l.  Renioral  of  Old  Fridge. — The  old  bridge  shall  be  removed 
by  ((mtractor.  'I'he  iron  trusses  shall  l)e  ])iled  up  on  the  bank  and 
the  timber  and  the  stone  shall  become  the  j)roperty  of  the  contractor. 

2').  Teinporarg  Fool  Bridge. — 'I'he  contractor  sluill,  at  his  own 
expense,  ei"ect  a  temporary  foot-bi-idge  six  feet  wide  across  the 
ci'eek  during  the  construction  of  the  bridge. 

24.  For  all  ])atented  appliaiu-es  or  methods  used  in  the  con- 
struction of  these  bridges  the  contractoi*  shall  ])rotect  the  city 
against  any  and  all  claims  on  account  of  such  patents  and  shall 
himself  he  held  liable  for  such  claims. 
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TIk'  t'onlractur  .<iiiiil  bid  a  lump  j^iiiu  lor  <'ach  bridpj  cumplrtr. 
KstimatL's  sluiH  be  nnvh  montiily  on  iln/  amount  of  work  duuc,  bui 
50  (XT  c'tuit.  of  till'  ciitirL'  iust  of  the  br]<(jL,^t'  shall  hv  n^tuiinMl  hv  the 
eitv  until  tbt'  entire  bridge  has  hern  ronh^triuti'th  lesterl  ami  ac- 
tijfited  by  the  city.  The  eontractor  shall  file  a  guarantiee  homi 
Hatisfaetorv  to  tlie  Boanl  oi:  Puldie  Works  for  tla*  sum  of  five  tbou- 
.<an(l  dollars  ($o,UUO.UU),  the  same  to  be  in  force  for  three  years 
after  the  date  of  tlie  final  aeeei>tanee  of  tbe  wxudc.  Before  ihe 
(iiuil  aeeeptanee  of  the  work,  the  eoutraetor  shall  sluiu  a  reet/ipt  in 
hi  1 1  that  all  bills  ha \'c  \  h  en  | >a id . 
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l'Ei"lKK"ATlONS    OF    ILLINOIS    CluNTUAL 
FOK    COXCKETE    WOUK. 


UAILWAY 


CoiU'rete  material  uuiy  he  elassed  as  follows: 

A.— Crushed  linu^tone,  which  shall  be  stone  not  larger  than  two 
inches  in  any  dimension »  projierly  erushed,  and  passed  through  a 
rfitary  or  other  sereen  liaving  holes  tAvo  ineht^s  in  diameter.  This 
may  be  mixed  with  smaller  crushed  stcine  and  stoue  dust  in  the 
usual  i)roportjons  as  it  conu^s  fnun  the  crusher,  luit  shall  have  no 
earthy  or  clayey  matter  mixed  with  it.  *  *  *  Lar^e  ])iece8  of 
flat  stone  must  not  be  mixed  w-ith  the  erushed  limestonr.     *     *     ♦ 

B. — Crujihi'd  (rnrtiiir.'— This  shall  generally  he  used  of  two  sizes: 
a  fine  crushed  granite  to  be  usetl  as  a  suhstitnte  lor  saml,  and  a 
coarser  size,  jmrtielest  of  which  are  not  larf^jer  than  j  inch  in 
^rreatest  dimension >  and  to  be  used  as  a  substitute  for  crushed 
liuu^stone  in  making:  bridge  seats,  pctlpsta!  stones,  etc.  All  erushed 
trrauite  shall  I >e  clean,  entirely  free  from  oust  and  earthy  or  clayey 
matter,  and  each  ^rrade  shall  be  ol'  practically  uniform  size,  *  *   "^ 

C. — Sand  for  concrete  shall  cmisist  <d'  clean,  sharp  samL  *  '^  "" 
Saiul  shall  nt^t  he  rejected  if  contaiuiug  occasionally  pieces  M' 
small  gravel.  A  saud  is  preferred  which  will  not  pass  through  it 
sieve  having  thirty  meshes  to  the  ineh.  Sand  shall  he  fnx^  from 
earth  or  alluvial  matter ;  and,  when  tested  by  stirring  with  w  atcr 
or  hy  rn!)bing  in  the  hands,  shall  not  show  tiie  existence  of  m<u:i' 
than  one-half  of  one  per  cent,  cif  loam,  elay,  or  eartlu 

Xatnral  cement  ciuuretc  niay  be  used  where  foundatitms  are 
entirely  submerged  below  low-water  mark  or  where  there  is  no 
risk  of  the  same  l>eing  exposed  to  tlie  aetitui  of  the  water  hy  cut- 
ting away  the  surrounding  earth.  Natural  eenient  concrete,  how- 
ever, shall  he  ustd  only  where  a  firm  and  uniform  foundation  is 
found  to  exist  after  excavations  arc  completed.  In  all  eases  where 
foundations  are  lialde  to  he  exposed  to  the  action  of  the  water,  or 
where  the  material  in  the  bottom  of  the  excavations  is  soft  or  of 
nnf^qnal  firmness,  l*orthind  {enient  cnnneh'  must  !m'  employed  for 
fMimdation   work. 

\a1ural  cemcnl  concrete  shall  usually  lie  made  in  the  propor- 
tions (by  measure)    of  one  part  of  approved  cement  to  tw^o  parts  of 
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sand  and  five  parts  of  crushed  stone,  all  of  character  as  above 
specified.  For  Portland  cement  concrete  foundations  one  part  of 
approved  cement,  three  parts  of  sand  and  six  parts  of  crushed 
stone  may  be  used.  Wherever  *  *  *  g^  stronger  concrete  is  re- 
quired than  is  above  specified  *  *  *  a  natural  cement  concrete  of 
one,  two,  and  four,  and  a  Portland  cement  concrete  of  one,  two, 
and  five  may  be  substituted  for  the  above. 

Portland  cement  concrete  shall  generally  be  made  for  the  bodies 
of  piers  and  abutments,  for  all  wing- walls  of  same,  and  for  the 
bench  walls  of  arch  culverts,  in  the  proportions  (by  measure)  of 
one  part  of  cement,  two  and  one-half  parts  of  sand  and  six  parts 
of  crushed  stone.  Where  special  strength  may  be  required  for 
any  of  this  work,  concrete  in  the  proportions  of  one,  two,  and  five 
may  be  used.  *  *  * 

For  arch  rings  of  arch  culverts  and  for  parapet  head  walls  and 
copings  to  same,  Portland  cement  concrete,  in  proportions  of  one, 
two,  and  five,  shall  generally  be  used.  Concrete  of  these  propor- 
tions shall  also  generally  be  used  for  parapet  walls  behind  bridge 
rests  of  piers  or  abutments,  and  for  the  finished  copings  (if  used) 
on  wing  walls  of  concrete  abutments. 

Bridge  seats  of  pier^  and  abutments  and  copings  of  concrete 
masonry,  which  are  to  carry  pedestals  for  girders  or  longer  spans 
of  iron  work,  shall  generally  be  made  of  crushed  granite  and  Port- 
land cement,  in  the  proportion  (by  measure)  of  one  part  of  ap- 
proved cement,  two  parts  of  fine  granite  screenings,  and  three  parts 
of  coarser  granite  screenings,  the  larger  of  which  shall  not  exceed  f 
inch  in  greatest  dimension. 

Mixing  Concrete. — All  concrete  must  be  mixed  on  substantial 
platforms  of  boards  securely  fastened  together,  so  that  the  various 
materials  of  the  concrete  can  be  kept  entirely  free  from  mixture 
of  foreign  matter.  Hand-mixed  concrete  shall  not  be  made  in 
batches  of  more  than  one  yard  in  each  batch.  The  proper  amount 
of  the  several  kinds  of  material  shall  be  measured  in  some  way. 
*  *  *  The  measurement  of  sand  and  broken  stone  in  the  ordinary 
shallow,  round  bottom  wheelbarrow  will  not  be  considered  satis- 
factory, and  shall  not  be  permitted. 

The  detail  of  mixing  concrete  by  hand  shall  be  generally  as  fol- 
lows: The  proper  amount  of  sand  shall  be  measured  out  and 
spread  upon  the  concrete  platform,  and  the  proper  amount  of 
cement  shall  be  delivered  and  spread  upon  the  same;  the  sand  and 
cement  shall  be  turned  over  dry,  either  by  means  of  shovels  or 
hoes,  until  they  are  evenly  ]nixed.  They  shall  then  be  wet  and 
made  into  a  rather  thin  mortar,  and  shall  then  again  be  spread 
into  a  uniform  and  thin  layer  on  the  platform.  The  stone  (pre- 
viously drenched  with  water)  shall  hr  spi'ead  upon  the  mortar,  and 
the  whole  shall  be  turned  over  at  least  twice  *  *  *  before 
being  taken  to  be  placed  in  the  work.  *  *  *  The  water  must 
not  be  dashed  upon  the  mass  in  buckets  or  large  quantities,  but  a 


I 


H  SPECIFICATIONS  FOE  THE  USE  OF  CEMENT.  99 

spray  or  t^prinkler  iiseU.  The  inspector  sliall  insist  tluit  the  re- 
fc^iiUant  mixture  of  saiul,  cement  and  stone  is  as  nearly  as  possible 
nnifomi  in  character^  the  mortar  being  equally  distributer!  thiough- 
out  the  mass  of  the  stone.  Also  that  the  mixture  is  neither  too  wet 
nor  too  dry.  It  should  be  of  .such  a  consistency  that,  when  thor- 
oughly rammed,  it  will  quake  slightly,  but  it  should  not  be  thin 
enough  to  quake  in  the  harrow  or  before  ramming.     *     *     * 

Maehiue-mixed  eonerete  shall  he  of  the  same  general  eouaisteney 
a^  the  hand-mixed  eonerete  above  speeitied.  Proper  preeautions 
shall  k'  taken  to  see  tliat  the  rerpiisite  proportions  of  the  diifen^nt 
ingredients  are  usefL  If  machines  are  used  which  are  not  provided 
with  devices  to  deliver  each  of  them,  the  process  of  making  con- 
crete shall  be  as  follows:  Ttie  proper  amount  of  sand,  cement, 
and  stone  Uw  a  batch  not  to  exceed  one  yard  of  concrete  shall  be 
delivered  on  the  platform  and  ronglily  mixed  togettier,  so  that  when 
the  dry  mass  is  cut  down  and  delivered  to  the  mixer  by  means  of 
shovelsj  proper  amounts  of  each  of  the  ingredients  are  handled  in 
each  shovelful. 

It  will  not  be  regarded  as  a  satisfactory  process  to  deliver  crushed 
stone,  sand  and  cement  at  random  to  the  mixer,  without  taking 
some  special  means,  as  above  described,  to  insure  the  delivery  of 
the  proper  quantities  of  each  ingredient  as  nearly  as  may  be  simul- 
taneously, 

MoiiMs. — Moulds  of  substantial  character  shall  be  made  in  which 
to  construct  all  concrete  work.  *  *  *  The  face  of  the  mould 
next  to  the  concrete  shall  be  finished  smooth,  plank  which  are 
dressed  at  least  on  one  side  being  employed  for  this  purpose.  Ma- 
terial for  the  moulds  shall  be  of  stiffieient  thickness,  and  the  frame 
holding  them  shall  be  of  sulTicient  strength,  so  that  they  shall  be 
practically  unyielding  during  the  process  of  filling,  tamping,  etc. 
The  different  parts  of  the  frame  work  ♦  *  *  may  be  fastened 
together  by  tie  rods  extending  through  the  concrete.  If  such  tie 
rods  are  used  the^^  shall  be  so  designed  that  no  iron  work  will  be 
left  outside  of  the  concrete  or  within  less  than  two  inches  from  the 
face  of  the  same  when  the  moulds  are  removed.  This  may  be  ac- 
complished by  sleeve  nut  eonneetions  which  will  permit  the  removal 
of  the  projecting  ends  of  bolts,  or  rods,  etc.  ♦  *  *  Another 
satisfactor}-^  method  of  bracing  moulds  is  to  construct  them  with 
cross  ties  between  the  front  and  back,  these  ties  to  be  placed  at 
frequent  inter\^als  above  the  lower  portion  of  the  mould  and  to  be 
removed  as  the  concrete  is  built  up,  the  studding,  out  of  which  the 
moulds  are  constructed,  being  sufficiently  long  to  extend  above  the 
top  of  the  finished  masonry,  and  at  least  one  set  of  ties  being  used 
above  this  level.  In  general  2-ineh  plank,  sized  to  approximately 
If  inch  thickness,  shall  be  used  for  the  facing  of  the  moulds,  and 
stndding  for  frames  shall  be  placi^d  at  intervals  not  more  than  4 
feet  apart-  The  planking  forming  the  lining  of  the  moulds  shall 
invariably  be  fastened  to  the  studding  in  perfectly  horizontal  lines. 
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the  ends  of  t]i(\<e  ])laiiks  shall  be  neatly  butted  against  each  other, 
and  the  inner  surface  of  the  mould  shall  be  as  nearly  as  possible 
l)erFectly  sinootb,  witboul  crevices  or  offsets  between  the  sides  or 
ends  oT  adjacent  planks.  Where  planks  are  used  a  second  time, 
tbey  sluiU  be  thoroughly  cleaned,  and,  if  necessary,  the  sides  and 
eiuls  sluiU  l)e  freshly  jomied  so  as  to  make  a  perfectly  smooth  finish 
to  the  concrete. 

r/ariiif/  Concrete. — Concrete  shall  generally  he  placed  in  the 
work  in  layers  not  exceeding  six  inches  in  thickness,  and,  in  gen- 
eral, one  layer  shall  be  entirely  completed  before  another  one  is 
commenced.  If  delivered  by  wheelbarrows,  it  shall  be  dumped  as 
closely  as  }X)ssible  where  required,  so  as  to  avoid  as  much  as  pos- 
sible the  handling  or  turning  over  the  same  by  means  of  shovels 
within  the  excavation  or  mould.  Where  it  is  not  practicable  entirely 
to  complete  one  layer  before  commencing  a  second  one,  a  plank, 
six  inches  wide  or  more,  shall  be  securely  fastened  into  the  exca- 
vation or  mould,  against  which  the  end  of  the  layer  of  concrete  shall 
l)e  rammed,  thus  providing  for  a  vertical  joint  in  this  layer  of 
concrete,  and  if  a  second  layer  has  to  be  stopped  short  of  the  full 
length  of  the  work,  a  second  cross  plank,  placed  at  least  one  foot 
back  from  the  end  of  the  first  layer,  shall  be  secunnl  to  the  ex- 
cavation or  to  the  mould,  against  which  to  ram  the  second  layer 
of  concrete.  Jjayers  of  concrete  masonry  must  not  be  tapered  otf 
in  wedge-sha])ed  slopes,  but  must  be  built  with  square  ends  in  the 
method  above  described,  and  the  surface  of  each  ])rojection  must  he 
linished  hard  and  smooth,  and  Hushed  full  of  mortar,  no  porosities 
or  loose  stone  being  left  thereon.  Layers  must  n(U  be  made  of 
greater  thickness  than  six  inches  unless  si)ecially  permitted,  and 
each  layer  nuist  be  thoroughly  rammed,  and  the  concrete  must  be 
of  such  consistency  that  heavy  ramming  will  produce*  a  slight 
quaking  action.  In  othei*  words,  the  concrete  must  l)e  so  thoroughly 
compacted  that  there  will  he  no  ])ores  or  open  spaces  between  the 
stone  of  which  it  co]isists,  which  are  not  thoroughly  filled  with 
mortar.     *     *     * 

A  facing  of  mortar,  consisting  of  oiu'  i)art  cement  (by  measure) 
to  two  })arts  of  sand,  shall  be  put  in  newt  to  the  moulds,  for  all 
Portland  cement  concrete  work  for  ])iei-s,  abutments,  arches,  wing 
walls,  parapet  walls,  ajui  any  other  places  where  directed  '^  *  * 
to  form  a  finish  for  all  sucli  parts  of  the  above  classes  of  work  as 
ai'c  to  be  exposed  to  the  weatluT,  or  which  arc  liable  to  become  so 
ex})osed.  A  similar  facing  shall  be  used  for  the  top  surface  of  all 
concrete  masonry  not  ilnished  with  granitoid  work,  and  such  sur- 
faces shall  be  finished  in  the  style  of  sidewalk  work. 

The  (^xact  thickness  of  one  and  one-half  inches  for  this  facing 
shall  be  secured  in  the  following  manner:  A  piece  of  sheet  iron 
six  inches  in  width  (the  height  of  one  course  of  concretes),  and  of 
any  convenient  length,  say  from  six  feet  upwards,  having  small 
angle  irons,  the  pj'ojecting  leg  of  which  shall  he  \ },  inches  in  width 


8PECIFICATI0NB  FOR  THE  USE  OF  C7EMENT. 


101 


I 


riveted  to  its  face,  at  intervals  of  about  iwo  feet^  and  provided 
with  handles  standing  above  the  upper  edge  at  or  near  each  end 
shall  be  furnished.  ♦  *  *  This  piece  of  iron  plate,  if  placed 
with  the  projecting  angles  against  the  face  of  the  mould,  will 
leave  a  space  of  l'|  inches  between  it  and  the  mould.  This  space 
shall  be  filled  with  mortar  required  for  facings  which  mortar  shall 
be  mixed  in  email  hatehes  from  time  to  time  as  needed  for  the 
work.  When  the  space  between  the  iron  plate  and  the  mould  is 
filled  and  tamped  with  a  shovel  or  other  tiwil  to  insure  complete  fill- 
ing of  the  whole  space  between  the  iron  plate  and  the  face  of  the 
mouldy  and  when  the  layer  of  ordinary  concrete  is  backed  up 
against  this  iron  plate,  it  is  to  be  mthdrawn  by  means  of  the 
handles  and  the  whole  mass  of  concrete  rammed  in  one  nnifonn 
layer.  *  *  *  Mortar  should  be  of  a  consistency  so  that  it  will 
fiow  somewhat  freely.  At  the  same  time  this  mortar  must  not  be 
made  so  thin  that  the  crushed  stone  may  be  forced  through  it  in  the 
process  of  ramming. 

26.  Expansion  Joinis.—Whem  masonry  structures  are  more 
than  100  feet  in  length,  snch  provision  for  expansion  Joints  shall 
be  made  as  may  be  specified,  *  »  *  Generally  in  the  construc- 
tion of  large  arches,  or  of  smaller,  long  concrete  arches,  the  work 
shall  be  subdivided  into  sections  of  approximately  25  feet  in  length, 
each  section  being  separated  from  the  adjacent  one  by  a  vertical 
joint  extending  entirely  throiigli  the  bench  walls,  arch  rings,  etc. ; 
bnt  the  foundation  work  shall  be  stepped  as  previously  explained, 
and  made  in  one  continuous  monolithic  mass.  Temporar}'^  vertical 
partitions  shall  be  put  into  the  moulds,  against  which  the  concrete 
shall  be  thoroughly  rammed,  where  arch  culverts  are  subdivided 
into  short  lengths  as  above  specified,  these  partitions  being  re- 
moved as  each  section  is  completed,  and  the  next  adjacent  section 
being  rammed  against  the  concrete  already  constructed  and  set. 
The  joints  thus  made  shall  not  be  flushed  with  mortar,  nor  shall 
any  attempt  be  made  to  make  the  fresh  concrete  adhere  to  the 
older  work^  it  being  the  intention  that  any  contraction  shall  open, 
or  that  settlement  shall  effect  a  sliding  action  at  such  vertical  joints, 
rather  than  to  break  up  the  concrete  in  the  separate  sections. 

EXTEAOTS  FHOM  THE  BPBOIFIOATIONS  FOE  A  CONCBETE   WALL  BUILT 
BY  THE  HANNIBAL  i&  ST.  JOSEPH  R.  H.   CO. 

fii^^^,— Sand  will  be  clean^  coarse,  and  sharp,  and  will  be  screened 
on  the  site  of  the  work,  if  necessary. 

Cement.— Cement  will  be  of  the  best  quality  of  freshly  ground 
hydraulic  cement,  and  will  be  equal  in  quality  to  the  best  brand 
of  Louisville  cement. 

Cement  will  be  subject  to  test  by  the  railroad  company  and  must 
stand  a  tensile  stress  of  fifty  (50)  pounds  per  square  inch  of  sec- 
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tional  area  on  specimen  of  neat  cement  allowed  a  set  of  thirty  min- 
utes in  air  and  twenty-fonr  (24)  hours  under  water. 

Cement  will  be  delivered  on  the  work  in  original  packages  and 
must  be  carefully  protected  from  moisture. 

Brohen  Stone. — Stone  will  be  hard,  sound,  and  durable;  will  be 
thoroughly  screened  over  a  three-fourths  (J)  inch  mesh  wire  screen, 
and  will  be  free  from  mud,  clay,  dust,  or  any  earthy  admixture 
whatever. 

Eighty  (80)  per  cent,  of  the  stones  will  pass  through  a  ring  two 

(2)  inches  in  diameter,  and  the  remainder  through  a  ring  three 

(3)  inches  in  diameter. 

Concrete, — Concrete  will  consist  of  one  measure  of  cement,  two 
measures  of  sand,  and  about  four  measures  of  broken  stone.  Ce- 
ment and  sand  will  first  be  thoroughly  mixed  dry  in  a  clean,  tight 
box  with  hoes  or  by  shovels;  water  will  then  be  added  to  make  a 
good  stiff  mortar  and  will  be  thoroughly  worked  to  ensure  a  good 
mixture;  broken  stone  thoroughly  wet  will  then  be  added  to  the 
mortar,  and  the  materials  turned  with  shovels  until  the  mixture  is 
uniform  and  each  stone  covered  with  mortar. 

After  mixing,  concrete  will  be  quickly  laid  in  horizontal  layers 
not  exceeding  nine  (9)  inches  in  thickness,  and  will  be  thoroughly 
rammed  until  the  water  rises  freely  to  the  top. 

Mortar  must  be  used  immediately  after  being  mixed,  and  under 
no  pretext  will  mortar  be  used  which  requires  retempering. 

In  freezing  weather  all  ice  will  be  removed  from  the  materials 
composing  the  concrete,  and  warm  water  will  be  used,  containing 
one  pound  of  salt  for  each  gallon  of  water  when  the  temperature 
is  at  32  degrees  F.,  and  one  ounce  of  salt  in  addition  for  every  de- 
gree of  temperature  below  30  degrees  F. 

Contractor  will  furnish  such  necessary  lumber  or  other  materials 
as  will  ensure  that  all  lines  and  corners  will  be  preserved  true  and 
sharp.  No  portion  of  the  mould  will  be  removed  until  the  concrete 
resting  against  it  has  been  in  place  thirty-six  (36)  hours. 

Finish. — All  that  portion  of  the  wall  above  the  footing  course, 
excepting  the  post-holes,  and  all  the  floor  of  the  manhole  and  the 
inside  face  of  inlets  will  be  floated  up  with  a  mortar  composed  of 
one  part  of  Alsen^s  German  Portland  cement  and  one  part  of 
clean,  coarse,  sharp  sand,  thoroughly  mixed  and  made  into  mortar 
by  the  addition  of  water. 

EXTRACTS    FROM    THE    RULES    AND    INSTRUCTIONS    FOR    MASONS    ON 

'^'COMPANY  work"''  OF  NEW  YORK  CENTRAL  &  HUDSON 

RIVER  RAILROAD. 

Concrete  Mixing. — ^Fix  the  cement  and  sand  as  follows: 
Spread  about  one-half  of  the  sand  to  be  used  in  a  batch  of  mortar 
evenly  over  the  bed  of  the  mortar  box,  then  spread  the  cement 
evenly  over  the  top  of  the  sand,  and  finally  spread  the  remainder  of 
the  sand  on  top.    The  sand  and  cement  should  then  be  thoroughly 
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mixed  by  turning  and  returning  iit  Jiast  six  times  witli  a  ehovt;!. 
The  mixture  is  tlieti  dra\^Ti  to  ona  end  of  tlie  box  and  water  poured 
in  at  the  other  end.  Then  draw  the  mixture  down  to  the  water 
with  a  hoe,  small  quantities  at  a  time,  and  mix  vigorously  nutil 
there  is  a  good  stiff  mortar.  Enough  water  should  be  used  so  that 
the  mortar  will  work  well  under  the  trowel.  Then  level  off  the  mix- 
ture and  spread  over  it  the  rcK^uired  amount  of  broken  stone  or 
gravelj  wdiieh  should  be  first  raoi&tcned;  then  thoroughly  mix  the 
whole  mass  by  turning  and  returning  it  with  shovels  in  rows,  at  all 
times  preserving  the  same  thiekness  of  the  mass  until  the  mortar 
thoroughly  fills  all  the  interstices. 

A  thorough  mixture  of  the  ingredients  is  the  first  condition  of  a 
good  concrete. 

A  mortar  box  with  detachable  sides  will  be  found  economical 
and  convenient  for  concrete  mixing. 

Concrete  Laying. — After  the  concrete  is  mixed  it  should  be 
quickly  laid  in  sections,  in  layers  not  exceeding  8  inches  in  thick- 
ness; and  shall  be  thoroughly  rammed  with  2'man  rammers, 
weighing  not  less  than  30  pounds  eachj  nntil  the  water  flushes  to 
the  surface.  It  shall  be  allowed  at  least  tw^elve  hours  to  set  before 
any  work  is  laid  on  it.  Concrete  mixed  for  over  one  hour  will  not 
be  allowed  in  the  work. 

Forms  of  timber  shall  be  used  wherever  necessary  to  maintain 
the  dimensions  of  the  concrete  shown  on  the  plans. 

Facing  Concrete. — ^Conerete  for  facing  old  masonry  shall  con- 
sist of  1  part  best  quality  Portland  cement,  2  parts  clean,  coarse, 
sharp  sand,  and  4  parts  of  :|-indi  broken  stone,  with  outer  facing 
consisting  of  a  mortar  of  tlie  proportions  of  one  part  Dyckerhon, 
Germania,  or  other  approved  imported  Portland  cement,  to  2  parts 
clean,  coarse,  sharp  sand  of  an  average  thickness  of  1  inch  depos- 
ited simultaneously  with  the  backing ;  to  be  securely  fastened  to  the 
old  masonry  with  anchors  and  twisted  rods  as  shown  on  the  standard 
plan.    Use  moulds  as  specified  below. 

Moulds.— The  concrete  shall  be  deposited  in  moulds  made  from 
dressed  matched  siding  firmly  held  in  place  by  exterior  braces, 
posts,  etc, ;  or  by  bolts  or  ties  so  made  as  to  be  removed  from  the 
work  and  leave  no  iron  within  1  inch  of  the  face  of  the  finished 
work.  The  siding  shall  be  set  truly  horizontal,  with  butt-joints 
truly  vertical  and  with  the  faces  against  which  the  concrete  is  to  be 
placed,  dressed,  and  set  to  true  plane s,  and  covered  with  soft  soap 
or  other  approved  material  to  prevent  ^^sticking/*  After  the 
mouldp  are  removed,  any  open  or  porous  places  shall  be  neatly 
stopped  with  pointing  mortar;  and  if  so  directed  by  the  engineer, 
the  exposed  faces  of  the  work  shall  be  washed  with  neat  Portland 
cement  to  give  a  uniform  smooth  finish  to  the  exposed  surfaces. 

Temperature  Changes,— In  large  structures,  provision  for  ex- 
pansion and  contraction  sliall  be  made  by  tarred  paper,  vertical 
joints  not  less  than  50  feet  apart  extending  through  the  mass.    Wet 
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down  all  outside  surfaces  each  day  until  the  expiration  of  two 
weeks  after  the  entire  work  is  completed* 

CEMENT  WALKS. 

Some  general  instructions  and  specifications  for  laying  cement 
walks  are  given,  and  they  are  followed  by  samples  of  full  specifica- 
tions from  St.  Louis,  Pittsburg  and  Indianapolis  as  examples  of 
the  variations  in  specifications  which  produce  good  walks. 

It  is  especially  important  in  this  class  of  work  to  use  the  best 
materials,  carefully  selected,  and  to  exercise  great  care  in  every 
part  of  the  work. 

Thorough  drainage  of  the  foundation  course  of  gravel,  broken 
stone  or  cinder  must  be  assured,  and  this  foundation  must  be  at 
once  firm  and  porous,  and  well  compacted.  It  is  well  to  do  the  ex- 
cavating and  filling  some  time  before  the  concrete  is  put  in,  thus 
securing  thorough  setting.  But  cross  boards  should  be  placed  on 
the  fill  and  plank  laid  lengthwise  on  these  to  prevent  packing  of 
one  portion  more  than  another,  where  the  walk  is  much  used. 

The  thickness  of  the  porous  bed  is  not  important  if  it  be  certain 
it  is  suflBcient  to  insure  solidity  and  perfect  drainage  at  every  part. 

The  bed  should  be  well  wet  down  before  putting  in  the  concrete. 

Two  by  four  inch  strips  should  be  firmly  staked  on  edge  with 
upper  edge  to  grade,  and  braced  apart  to  desired  width  with  cross 
pieces  between. 

A  thoroughly  jaixed  body  of  concrete  composed  of  one  part  ce- 
ment, two  parts  sand  and  four  parts  gravel,  pebbles  or  broken 
stone,  is  shoveled  between  the  strips,  having  been  tempered  to 
such  degree  of  dampness  that  when  rammed  solidly  to  place  some 
water  will  be  forced  to  the  surface. 

SufiBcient  concrete  is  used  that  about  three-quarters  inch  space 
remains  uniformly  between  the  surface  of  grade  and  the  surface 
of  concrete.  The  concrete  is  then  cut  into  blocks  with  an  ax  or 
wedge-shaped  tool  which  leaves  a  V  opening  or  groove  between  the 
blocks.    The  blocks  should  not  be  larger  than  4x6  feet. 

The  position  of  the  grooves  should  be  carefully  located  on  the 
strips  or  otherwise. 

Finally  a  coat  of  cement  mortar  of  one  part  cement  and  one 
and , one-half  parts  sand  (of  excellent  quali^ — coarse,  sharp  and 
clean),  so  tempered  that  it  can  be  worked  to  a  surface  with  a 
straight-edge  shifted  on  the  surface  of  the  side  strips,  is  applied 
to  the  surface  of  the  concrete.  A  thin  film  of  mortar  is  troweled 
on  to  the  concrete  in  advance  of  the  main  body,  being  spread  over 
by  the  straight-edge. 

After  the  straight-edge^  a  float  is  used.  This  is  applied  just  as 
the  surface  film  of  water  is  being  absorbed,  and  immediately  after 
it  a  slight  troweling  to  a  smooth  surface  is  applied.  The  troweler 
then  cuts  entirely  through  the  walk,  in  the  lines  of  the  joints  al- 
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ready  formed^  with  his  trowel  and  bevels  the  edges  of  the  cut  or 
rounds  them  with  an  edging  tool.  The  onter  edges  are  also 
ronnded  or  beveled. 

The  walk  is  then  covered  with  saw^dust,  fine  sand  or  canvas  to 
protect  it  frofti  the  snn  and  air,  and  kept  well  wet  for  at  least  48 
hours,  when  it  may  be  noeovered  arid  allowed  to  dry  out  slowly, 
with  freqnent  wettings  for  several  days.  The  strips  may  then  be 
removed. 

Do  not  dust  the  surface  or  trowel  very  long. 

Inside  of  yards  or  lawns  less  thickness  of  concrete  and  less  pro- 
portion of  cement  may  be  used. 

Lampblack  may  be  mixed  with  cement  to  give  dark  shades  when 
desired. 

GRANITOID  SIBEWALKS^  ST.  LOUIS,  MO. 

The  sidewalks  shall  be  of  three  separate  and  distinct  thicknesses 
and  kinds,  and  shall  be  classified  as  follows:  ''Ordinar}^  Single 
Flagging/'  ''Extra  Double  Thick  Flagging"  and  ''Driveway  or 
Entrance  Flagging/^  and  shall  be  laid  in  the  different  localities 
within  the  prescribed  limits  at  the  discretion  of  the  Street 
CommiBsioner,  who  shall  determine  which  of  the  above  named  kinds 
shall  be  laid. 

Grading. — All  grading  which  may  be  necessary  to  be  done  in  re- 
pairing or  constructing  sidewalks  in  consequence  of  the  adjustment 
of  the  grade  of  any  pavcnient^  or  in  order  to  protect  the  work,  shall 
be  made  of  such  dimensions  as  shall  be  ordered,  and  all  the  filling 
required  ehall  be  spread  in  thin  layers^  and  must  be  well  rammed, 
60  as  to  render  it  perfectly  compact.  All  surplus  earth  shall  be 
hauled  away,  and  all  borrowed  earthy,  which  may  be  required,  shall 
be  furnished  hy  the  contractor. 

Ordinary  Single  Flagging. — After  the  grading  and  shaping  is 
done,  a  foundation  of  cinders  not  less  than  eight  (8)  inches  thick 
shall  be  placed  ujjon  the  sub-grade,  which  shall  be  well  ctm^olidated 
by  ramming  to  an  even  surface,  and  which  s^lioM  lie  moistened  just 
before  the  concrete  is  placed  thereon. 

After  the  sub- foundation  lias  been  finished,  the  artificial  stone 
flagging  shall  be  laid  in  a  good,  workmanlike  manner. 

The  same  to  consist  of  two  parts:  1st.  A  bottom  course,  to  be 
three  and  one-half  (3  J)  inches  in  depth.  2d.  A  finishing  or  wear- 
ing course,  to  be  one-half  ( |)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
best  Portland  cement,  equal  to  the  Dyckcrhoff  brand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
after  having  been  three  hours  in  the  air  and  seven  days  in  water, 
and  shall  be  mixed  in  the  proportion  of  one  pai^t  cement  to  tliree 
parts  of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregular,  sharp-edgcd 
pieces,  so  broken  that  each  piece  will  pass  through  a  three^fourths 
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(f )  of  an  inch  ring  in  all  its  diameters,  and  which  shall  be  entirely 
free  from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  when  sufficient  clean  water 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  con- 
stantly and  carefully  stirred  and  worked  up,  and  said  stirring  and 
mixing  shall  be  continued  until  the  whole  is  thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundation  and  shall  be 
rammed  until  all  the  interstices  are  thoroughly  filled  with  cement. 

Particular  care  must  be  taken  that  tho  bottom  course  is  well 
rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  completed,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  of  a  stiff  mortar  com- 
posed of  equal  parts  of  Portland  cement  and  the  sharp  screenings 
of  the  crushed  granite,  free  from  loamy  or  earthy  substance,  and 
to  be  laid  to  a  depth  of  one-half  (^)  of  an  inch  and  to  be  carefully 
smoothed  to  an  even  surface,  which,  after  the  first  setting  takes 
place,  must  not  be  disturbed  by  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  be  kept  moist  by  sprinkling. 

Extra  Double  Thick  Flagging. — After  the  grading  and  shaping 
is  done,  a  foundation  of  cinders  not  less  than  six  (6)  inches  thick 
shall  be  placed  upon  the  sub-grade,  which  shall  be  well  consolidated 
by  ramming  to  an  even  surface  and  which  shall  be  moistened  just 
before  the  concrete  is  placed  thereon.  After  tlie  sub-foundation 
has  been  finished  the  artificial  stone  flagging  sliall  be  laid  in  a 
good,  workmanlike  manner. 

The  same  to  consist  of  two  parts:  1st.  A  bottom  course  to  be 
five  (5)  inches  in  depth.  2d.  A  finishing  or  wearing  course  to  be 
one  (1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  cruslied  granite  and  the 
best  Portland  cement,  equal  to  the  DyckerhofT  l)rand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
after  having  bwn  three  hours  in  air  and  seven  days  in  water,  and 
shall  be  mixed  in  the  proportion  of  one  part  of  cement  to  three 
parts  of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregulai",  sharp-edged  pieces, 
so  broken  that  each  piece  will  pass  through  a  three-fourths  (f )  of 
an  inch  ring  in  all  its  diameters,  and  wliich  shall  be  entirely  free 
from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  then  sufficient  clean  water 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  constantly 
and  carefully  stirred  and  worked  up,  and  said  stirring  and  mixing 
shall  be  continued  until  the  whole  is  thoroughly  mixed. 

This  mass  shall  be  s))rea(l  upon  the  su])-f()undation  and  shall  bo 
rammed  until  all  the  iutersticos  are  tli<)rou<]^hlv  lilled  with  cement. 
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Particular  cart3  mii&t  be  iak^ii  that  the  bottom  course  is  well 
rcunraed  and  consolidated  aloBg  the  outer  edges. 

After  the  bottom  course  is  completed,  the  iinishiiig  or  wearing 
course  shall  be  .iddcd.  This  course  to  consist  of  a  stiff  mortar  com- 
|)f*sed  of  equal  parts  of  Portland  cement  and  the  sharp  screenings 
of  the  ernshed  granite^  free  froni  loamy  or  earthy  substances,  and 
to  be  laid  to  a  depth  of  one  (1)  inch  and  to  he  carefully  smoothed 
to  an  even  surface,  which^  after  the  first  setting  takes  place,  must 
not  be  disturbed  hy  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  he  kept  raoiat  by  sprinkling. 

Driveway  or  Entrance  Flagging, — After  the  grading  and  shap- 
ing  is  donCj  a  foiindation  of  crushed  limestone  and  hydraulic  ce- 
ment mortar  shall  be  laid  to  a  depth  of  six  (6)  inches  on  the  sub- 
grade*  The  stone  used  in  this  concrete  shall  tie  hroken  so  as  to 
pass  through  a  two  (3)  inch  ring  in  its  largest  dimensions.  The 
stone  shall  be  cleaned  from  all  dust  and  dirt  and  thorougMy  wetted 
and  then  mixed  with  mortar,  the  general  proportion  being:  one 
part  of  cementj  two  parts  of  sand  and  live  parts  of  stone.  It  shall 
be  laid  quickly  and  then  jammed  until  the  mortar  flushes  to  the 
surface.  No  walking  or  driving  over  it  shall  be  permitted  when  it 
is  setting,  and  it  shall  be  allowed  to  set  for  at  least  twelve  hours, 
and  such  additional  length  of  time  as  may  be  directed  by  the  Street 
CommisBioner  or  by  Ms  duly  authorized  agent  before  the  pavement 
is  put  down. 

Favemeni, — After  the  sub-foundation  has  been  finished,  tlie  arti- 
ficial stone  flagging  shall  be  laid  in  a  good,  workmanlike  manner. 
The  same  to  consist  of  two  parts:  1st,  A  bottom  course  to  he  five 
(5)  inches  in  depth.  2d.  A  finishing  or  wearing  conrse  to  be  one 
(1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
best  Portland  cement^  equal  to  the  Dyckerhofi  brand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
after  having  been  thi'ee  hours  in  air  and  seven  days  in  water^  and 
shall  be  mixed  in  the  proportion  of  one  part  cement  to  three  parts 
of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three-fourths 
(J)  of  an  inch  ring  in  all  its  diameters,  and  which  shall  he  entirely 
free  from  dust  or  dirt.. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  djjy  then  sufiBcient  clean  water 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  eon- 
stantly  and  caref^dly  stirred  and  worked  up,  and  :?aid  stirring  and 
mixing  shall  be  continued  until  the  wlioie  is  thoroughly  mixed. 
This  mass  shall  be  spread  upon  the  sub-foundation  and  shall  be 
rammed  until  all  the  interstices  are  thoroughly  filled  with  ce- 
ment. 
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Particular  care  must  be  taken  that  the  bottom  course  is  well 
rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  completed,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  oif  a  stiff  mortar 
composed  of  equal  parts  of  Portland  cement  and  the  sharp  screen- 
ings of  the  crushed  granite,  free  from  loamy  or  earthy  substances, 
and  to  be  laid  to  a  depth  of  one  (1)  inch  and  to  be  carefully 
smoothed  to  an  even  surface,  which,  after  the  first  setting  takes 
place,  must  not  be  disturbed  by  additional  rubbipg. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  be  kept  moist  by  sprinkling. 

CEMENT   SIDEWALKS^   PITTSBURG,   PA. 

Description. — Pavements  of  this  class  shall  consist  of  a  founda- 
tion of  coarse  cinder,  or  broken  stone,  six  (6)  inches  deep;  a  layer 
of  Portland  cement  concrete,  three  (3)  inches  thick,  and  a  wear- 
ing surface  of  Portland  cement  mortar,  one  (1)  inch  thick,  making 
the  total  thickness  of  the  completed  pavement  at  least  ten  (10) 
inches. 

Brohen  Stone  for  Foundation, — The  broken  stone  or  cinder  to 
be  used  in  the  foundation  shall  be  of  approved  quality,  broken  so 
that  the  largest  dimension  of  any  piece  will  not  exceed  three  (3) 
inches,  nor  the  smallest  dimension  of  any  piece  be  less  than  one 
(1)  inch,  and  must  be  free  from  dust,  dirt  or  other  foreign  matter. 

Brohen  Stone  for  Concrete, — Broken  stone  for  concrete  shall  bo 
a  good,  hard  stone  that  will  not  be  affected  by  the  weather,  broken 
so  that  the  longest  dimension  of  any  stone  will  not  exceed  one  and 
one-half  (1-J)  inches,  nor  the  least  dimension  of  any  stone  be  less 
than  one-quarter  {\)  of  an  inch,  and  must  be  free  from  dust,  dirt 
or  other  foreign  matter. 

Gravel  for  Concrete. — Gravel  used  for  concrete  shall  be  washed 
river  gravel  of  such  sizes  that  the  greatest  diameter  of  any  pebble 
will  not  exceed  one  and  one-half  (1^)  inches,  nor  the  least  dimen- 
sion of  any  pebbles  be  less  than  one-quarter  (^)  of  an  inch,  and 
must  be  free  from  dust,  dirt  or  other  foreign  matter. 

Sand. — The  sand  shall  be  of  the  best  quality  of  coarse,  sharp, 
clean  Allegheny  river  sand,  free  from  dust,  loam  or  other  foreign 
matter,  or  a  sand  equal  in  quality  thereto. 

Portland  Cement. — Portland  cement  shall  be  equal  in  every  re- 
spect to  that  described  in  the  specifications  for  "Portland  cement.^' 

Water. — Water  shall  be  fresh  and  free  from  earth,  dirt  or  sewage. 

Width. — The  width  of  the  pavement  shall  be  such  as  the  direc- 
tor may  specify. 

Suh-Grade. — This  shall  be  prepared  as  specified  for  "slag.^^ 

Foundation. — The  foundation  shall  be  of  cinder  or  broken  stone 
as  hereinbefore  specified,  and  shall  be  drained  to  the  curb  ditch  by 
10-inch  by  12-inch  stone  drains  placed  every  25  feet  along  the  line 
of  the  walk. 
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■  Concreie, — The  eonereto  sliall   consist  of   1   part  in   volume  of 
I      Portland  cement,  3  parts  of  sand  and  G  parts  of  broken  stone  or 

■  gravel. 

■  Mixing  Sand  and  Ccnieni. — -The  cement  and  sand  in  the  speci- 
fied proportions  shall  be  thoroughly  mixed  dry,  on  a  tight  platform 

I  with  shovels  or  hoes  until  no  streaks  of  cement  are  visible. 
Mortar. — Water  shall  be  added  to  the  sand  and  cement^  mixed 
in  accordance  with  the  foregoing  dircctionB,  in  snfficient  quanti- 
ties to  produce  a  mortar  of  the  desired  eonsistency,  and  tlic  whole 
I  thoroughly  mixed  with  shovels  or  hoes  until  a  homogeneous  mass  is 
produced. 
Mining  Concreie. — The  mortar,  prepared  as  hereinbefore  speci- 
fied, shall  be  spread  upon  the  platform,  the  proper  quantity  of 
broken  stone  or  gravel,  after  having  been  thoroughly  wetted,  shall 
then  be  spread  over  the  mortar  and  the  mass  thoi-oughly  turned 
over  with  shovels  or  hoes  not  less  than  three  (3)   times,  or  until 

I     every  pebble  or  piece  of  broken  stone  is  completely  coated  with 
mortar. 

SprmJcling,—W&UT  shall  be  added  by  sprinkling  during  the 
process  of  mixing  if  required  to  secure  a  better  consistency. 

Surfaces  to  he  Cleaned  and  Dampened. — All  surfaces  on  or 
against  which  concrete  is  to  be  laid  shall  be  thoroughly  cleaned 
and  dampened^  by  sprinkling  with  water,  just  previous  to  placing 
the  concrete. 

Spreading  Concrete. — The  concrete  shall  be  evenly  spread  upon 
the  foundation,  as  soon  as  mixed,  in  a  layer  of  such  depth  that 
after  having  been  thoroughly  compacted  with  rammers  of  approved 
pattern  it  shall  not  be  in  any  place  less  than  three  (3)  inches  thick, 
and  the  upper  surface  of  it  shall  be  parallel  with  the  proposed  sur- 
face for  the  completed  pavement. 

Mahing  Flags^ — The  slab  or  flag  divisions  shall  be  formed  by  cut- 
ting the  concrete  clear  through,  on  the  required  lines,  as  soon  as 
laid.  The  space  made  by  the  cutting  tool  shall  be  iiomediately 
filled  with  dry  sand  and  well  rammed. 

Size  of  Batches. — Concrete  shall  not  be  mixed  in  larger  quanti- 
ties than  is  required  for  immediate  use^  and  no  hatch  shall  l>e  larger 
than  can  be  made  of  one  barrel  of  cement  with  the  proper  propor- 
tions of  sand  and  stone. 

Concreie  Not  to  he  Thrown  from  a  Distance.— Conciete  shall 
not  be  dropped  from  too  great  a  height  or  thrown  from  too  great 
a  distance  when  being  placed  upon  the  work. 

Wearing  Surface,— The  wearing  surface  shall  be  composed  of 
one  part  in  volume  of  Portland  ceincnt  and  two  (2)  parts  of  sand. 

Mixing. — The  cement  and  sand  in  the  specified  proportions  shall 
be  thoroughly  mixed  dry,  on  a  tight  platform,  with  shovels  or  lioes, 
until  no  streaks  of  cement  fire  visible. 

Mortar. — Water  shall  be  added  to  the  sand  and  cement,  mixed 
in  accordance  with  the  foregoing  directions,  in  sufficient  quantities 
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to  produce  a  mortar  of  the  desired  consistency,  and  the  whole  thor- 
oughly mixed  with  shovels  or  hoes  until  a  homogeneous  mass  is  pro- 
duced. 

Laying, — The  mortar,  while  fresh,  shall  be  spread  upon  the  con- 
crete base  before  the  latter  has  reached  its  first  set,  in  such  quan- 
tities that  after  being  thoroughly  manipulated  and  spread  over 
the  concrete  it  will  make  a  layer  one  inch  thick,  conforming  to  the 
required  grade  and  cross-section. 

Top  Dressing. — A  coating  of  equal  parts  of  Portland  cement 
and  dry,  fine  sand,  thoroughly  mixed,  shall  be  swept  over  the  sur- 
face and  the  surface  dressed  and  smoothed.  On  steep  grades  the 
top  dressing  shall  consist  of  coarse  granite  screenings  and  cement. 

Flag  Markings, — The  surface  shall  then  be  cut  into  flags,  the 
markings  to  be  made  directly  over  the  joints  in  the  concrete  and 
cut  clear  through  the  wearing  surface. 

Marking  of  Surface. — The  flags  shall  then  be  trued  up  and 
marked  over,  with  the  exception  of  a  border  of  about  an  inch  in 
width  along  the  edges,  with  a  toothed  roller. 

Protection  of  Top. — The  pavement  shall  be  kept  moist  and  pro- 
tected from  the  elements  and  travel  until  it  has  set. 

Entrances  to  be  Preserved. — Entrances  from  adjoining  streets 
or  walks  to  all  private  or  public  premises'  shall  be  preserved  by  the 
contractor. 

Cross  Section. — The  completed  pavement  shall,  unless  otherwise 
ordered,  have  a  rise  of  one-quarter  (l)  of  an  inch  to  the  foot  ris- 
ing from  the  curb. 

Forms. — Board  or  timber  forms  shall  be  provided  by  the  con- 
tractor to  mould  the  concrete  and  mortar  to  the  required  shape, 
and  shall  be  left  in  place  until  the  concrete  or  mortar  is  set. 

Retempering  Not  Permitted. — Eetempering  of  concrete  or  mor- 
tar will  not  be  permitted,  and  mortar  or  concrete  that  has  be- 
gun to  set  before  ramming  is  completed  nhall  be  removed  from  the 
work. 

Mortar  and  Concrete  That  Has  Not  Set. — Concrete  or  mortar 
that  fails  to  show  a  proper  bond  or  fails  to  set,  after,  in  the  opinion 
of  the  director,  it  has  been  allowed  sufficient  time,  shall  be  taken 
up  and  replaced  with  new  concrete  or  mortar,  of  the  proper  quality, 
by  the  contractor. 

Pavement  to  he  Maintained. — If  at  any  time  during  the  guaran- 
tee period  any  cracks,  scales  or  other  defects  develop  in  the  pave- 
ment, the  pavement  at  that  point  shall  be  taken  up  and  relaid  with 
new  materials,  in  accordance  with  these  specifications,  by  the  con- 
tractor. 

CEMENT    SIDEWALKS^    INDIANAPOLIS,    IND. 

1.  Stakes  will  be  set  by  the  Engineer  to  define  the  line  of  one 
edge  of  the  walk,  and  the  grade  marks  will  indicate  the  top  of  the 
walk  at  said  line.     The  transverse  slope  of  the  walk  will  be  one- 
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Tl||8ih  inch  pcir  foot,  and  will  be  determined  with  level  and  grade 
ImiM  inade  according  to  drawing  in  Engineers  office. 

2*  The  sidewalk  shall  be  graded  to  the  width  as  shown  on  plan 
for  the  entire  length  of  the  improvement^  inclnding  all  wings  and 
crossings,  as  shown  on  plan,  and  sixteen  inches  below  the  finished 
snrface  of  the  walk.  The  grading  must  be  smoothly  and  neatly 
done,  all  large  stones,  bowlders,  roots,  sods  and  rnbbish  of  every 
description  being  removed  from  the  grade,  and  the  entire  work 
must  l3e  made  to  conform  fully  to  the  profile  and  the  grade  of  the 
walk  when  finished.  Soft,  spongy  or  loamy  spots  in  the  sub-grade 
must  be  taken  out  and  refilled  with  good  material  and  the  grade 
solidified  by  ramming. 

3.  Trees  shall  not  be  injured,  cut  down  or  otherwise  disturbed 
except  by  order  of  the  Engineer.  Roots  of  trees  which  are  not  re- 
moved, but  which  are  contiguous  to  the  line  and  grade  of  the  walk 
or  in  any  way  interfere  therewith,  must  be  trimmed  and  cut  away 
as  the  Engineer  shall  direct,  and  where  the  Engineer  directs  the 
stones  shall  be  fitted  to  the  trees  and  roots  covered  with  earthen- 
ware half-pipes.  Any  tree  removed  must  be  grubbed  for  tbc  entire 
width  of  the  sidewalk  and  also  all  its  roots  that  rise  above  the  level 
of  the  sub-grade.  No  extra  compensation  for  such  work  will  be 
allowed. 

4.  Upon  the  sub-grade  thus  prepared  and  after  inspection  and 
acceptance  of  the  same,  a  foundation  of  sand  and  fine  gravel,  or 
broken  stone,  in  such  proportions  as,  when  rammed,  will  form  a 
solid  and  compact  mass,  shall  be  spread  to  a  uniform  depth  of 
twelve  inches,  all  to  be  rammed  aiid  tamped  until  it  presents  a 
hard,  smooth  surface.  It  sball  be  sprinkled  with  water  as  required, 
enough  remaining  to  render  the  surface  as  moist  as  the  concrete  at 
the  time  the  latter  is  laid. 

5.  Wooden  frames  four  inches  in  height  will  be  placed  in  the 
manner  necessary  to  outline  both  external  edges  of  the  walk  ac- 
curately, the  top  of  the  frames  being  located  to  coincide  with  the 
established  grade  of  the  walk.  Ganges  must  he  used  to  render 
surface  of  I'oimdation  layer  and  of  concrete  parallel  to  the  top  of 
the  walk.  Concrete  will  be  made  as  follows:  One  measure  of 
Portland  cement  as  hereafter  specified  for  sidewalks,  and  two  meas- 
ures of  clean,  sharp  sand  or  granite  mixed  thoronghly,  while  dry, 
and  then  made  into  mort*ar  with  the  least  possible  amount  of  water ; 
broken  stone  or  gravel  not  over  one  inch  in  any  dimension,  thor- 
oughly cleansed  from  dirt  and  duRt,  and  drenched  with  water,  but 
containing  no  loose  water  in  the  heap,  will  then  be  mixed  imme- 
diately with  the  mortar  in  such  quantities  as  will  give  a  surplus  of 
mortar  when  rammed.  This  proportion,  when  ascertained,  will  be 
regulated  hy  mtuisure.  The  Engineer  may  accept  a  clean,  natural 
niixinre  of  sand  and  gravel  if  it  is  uniform  and  contains  no  dirt, 
sticks,  or  stones  larger  tluui  above  specified.  The  proportions  will  be 
one  part  of  cement  to  five  parts  of  the  mixture.  Each  batch  of  con- 
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cirete  will  be  thoroughly  mixed,  and  the  Engineer  may  prescribe 
the  number  of  times  it  shall* be  turned  over,  wet  and  dry,  to  ac- 
complish this  result.  In  general  it  shall  be  turned  (or  cut)  four 
(4)  times  dry  and  three  (3)  times  wet.  It  will  then  be  spread  to 
fill  the  frames  even  full  and  be  at  once  compacted  thoroughly  by 
ramming  until  free  mortar  appears  on  the  surface  and  until  a  one 
and  one-fourth  (1^)  inch  gauge,  furnished  by  the  inspeictor,  shall 
pass  over  the  concrete.  It  is  the  intention  that  the  surface  of  the 
concrete,  when  thoroughly  rammed,  shall  be  at  least  one  and  one- 
fourth  (1^)  inch  below  the  top  of  the  frame.  The  whole  operation 
of  mixing  and  laying  each  batch  of  concrete  will  be  performed  as 
expeditiously  as  possible. 

6.  After  each  i)atch  of  concrete  is  laid,  as  required,  it  shall  be  . 
immediately  covered  with  the  wearing  surface.  Any  portion  of  the 
foundation  which  has  been  left  long  enough  to  have  any  appearance 
of  setting,  shall  be  taken  up  and  relaid  before  the  top  is  put  on,  and 
under  no  circumstances  will  concrete  be  allowed  to  remain  over 
night  before  top  is  put  on.  The  wearing  surface  on  top  shall  be 
composed  of  one  part  of  the  same  cement  used  in  the  concrete  and 
one  part  of  clean,  sharp  sand,  thoroughly  mixed  dry  and  made  into 
mortar  with  the  least  possible  amount  of  water.  It  shall  be  evenly 
and  compactly  spread  to  the  finished  surface  of  the  walk  and  made 
smooth  and  even  by  troweling  and  floating.  The  top  and  con- 
crete foundation  shall  be  cut  into  blocks  of  dimensions  approved  by 
the  Engineer.  The  pavement  shall  be  properly  fitted  around  all 
fixtures  in  the  sidewalks,  the  edges  of  the  pavement  to  be  beveled 
from  top  surface  to  bottom  of  concrete  with  the  material  used  on 
the  top.  When  finished,  the  work  shall  be  kept  covered  from  the 
sun  for  three  days  and  kept  moist  by  sprinkling  until  -thoroughly 
set. 

7.  Coloring  matter  of  quality  and  quantity  approved  by  the 
Engineer  will  be  required  for  the  top  surface.  On  business  streets 
the  Engineer  may  require  the  surface  to  be  carefully  rolled  with  a 
toothed  roller  when  the  finish  is  completed. 

8.  Where  walks  of  any  description  that  now  exist  on  the  street 
shall  be  accepted  by  the  Board  of  Public  Works  or  the  Engineer, 
they  shall  be  relaid  if  tho  Engineer  deems  it  necessary,  to  the  grade 
and  line  established,  and  i^  tho  price  therefor  is  not  fixed  in  the 
contract,  it  shall  be  determined  l^y  adding  fifteen  per  cent,  to  the 
actual  cost  of  the  work  as  determined  by  the  Engineer.  Similar 
procedure  will  be  taken  for  extra  work  in  resetting  area  ways  and 
similar  structures  to  grade  and  line.  When  a  driveway  occurs  in 
the  line  of  the  walk,  the  walk  will  be  increased  in  thickness  and 
laid  according  to  plans  furnished  by  tlie  Engineer,  tlie  additional 
expense  to  be  paid  by  the  owner. 

9.  AH  blocks  used  shall  ])e  perfect  and  of  good  quality  in  all 
respects,  free  from  cracks,  warps  and  similar  imperfections.  Spe- 
cial care  shall  be  taken  to  protect  the  walk  at  night.     If  found 
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nf>t  to  comply  with  the  specitications  in  any  rospect  at  any  time 
up  to  the  end  of  the  giiaraotee  period,  they  shall  l)e  taken  uiit  im- 
mediately and  replaced  by  the  contractor  at  his  own  expense.  All 
disfigured  walks  shall  be  taken  np  and  replaced  by  the  contractor 
at  his  own  expense. 

10.  Embankments  shall  be  formed  of  compact  earth  free  from 
large  stones  or  perishable  materials,  and  shall  be  raised  to  such  a 
height  as  to  conform  to  the  grade  and  line  after  such  embankment 
shall  have  become  well  settled  by  properly  tamping,  ramming  or 
rolling  the  same. 

11.  The  lawns  shall  be  graded  to  conform  to  walk  and  curb 
grades  and  dressed  with  tine  earth,  raked  and  left  smooth.  If  al- 
j'cady  in  grass,  they  shall  be  left  in  proper  condition,  satisfactory 
to  the  Engineer,  and  any  unnecessary  damage  shall  be  repaired. 
Traffic  on  the  street  must  not  be  interfered  with,  and  the  walk 
must  be  laid  in  sections  which  will  interfere  as  little  as  possible 
with  foot  passengers.  As  soon  as  the  walk  has  been  completed 
in  front  of  any  lot,  the  contractor  shall  clean  street  in  front  of 
completed  sidewalk  of  all  i=urphis  material,  cement,  sand,  gravel, 
barrels,  etc.,  used  in  its  construction,  and  permanently  improved 
streets  shall  be  swept  each  night  in  front  of  completed  sidewalk. 

12.  For  class  "A"  sidewalks,  the  following  brands  of  cements 
will  be  allowed:  (Nine  brands  of  German  and  Danish  cements 
are  named.)  For  concrete,  one  part  of  cement  to  flye  parts  of  clean 
gravel  and  sand  as  before  specified  shall  be  used.  The  top  shall 
be  composed  of  one  part  of  cement  to  one  part  of  equal  parts  of 
clean,  coarse  sand  and  granite. 

13.  For  class  **B''  sidewalks  the  following  brands  of  cement 
will  be  allowed:  (Fourteen  German,  Danish  and  Belgian  ce- 
ments, and  four  American  Portland  cements  are  named).  For  the 
concrete  one  part  of  cement  to  five  parts  of  clean  gravel  and  sand 
shall  be  used.  The  top  surface  shall  be  composed  of  one  part  of 
cement  to  one  part  of  cleau,  sharp  sand. 

14.  For  class  *^C"  cement  sidewalks:  All  such  Portland  cements 
may  be  used  which  comply  with  Section  9  of  Specifications  for  Ce- 
ment Form  H,  as  regard.s  test  and  provided  that  conditions  men- 
tioned  in  Section  10  of  said  vSpecifi cations  be  fulfilled. 

15.  The  lawns  shall  be  sodded,  as  shown  on  plans,  with  blue- 
grass  sod,  free  from  weeds,  and  of  such  quality  as  approved  by  the 
City  Engineer.  All  joints  shall  be  broken  in  laying  and  the  sod 
shall  be  rolled  to  a  uniform  and  even  surface. 

16.  All  old  walks  shall  be  removed  by  the  contractor  unless 
claimed  by  the  property  owner,  according  to  Section  38  of  the 
General  Specifications. 

The  following  notes  on  typical  specifications  for  concrete  side- 
walks, by  Sanford  E.  Thorn  pson,  A*>so,  M.  Am.  Soc.  C.  E.,  in 
Cement^  are  of  interest  and  valne  in  this  connection: 
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The  specifications  for  the  construction  of  concrete  sidewalks  in 
various  localities  throughout  the  United  States  show  considerable 
uniformity,  and  yet  vary  sufficiently  so  that  an  outline  of  methods 
employed  in  different  places  may  be  of  interest. 

It  is  not  intended  to  draw  from  these  fragmentary  notes  a  set  of 
ideal  specifications,  for  the  difference  in  construction  followed  in 
different  cities  may  be  due  partly  to  the  character  of  the  soil  upon 
which  the  walk  is  to  be  laid,  partly  to  the  climate — that  is,  to 
the  extent  to  which  the  sidewalk  may  be  affected  by  frost,  and  in 
part  to  the  kinds  of  material  which  can  be  most  readily  obtained. 
The  amount  of  wear  which  the  pavement  is  to  receive  may  also 
influence  the  thickness  or  the  construction.  It  is  believed  that  the 
data  given,  however,  will  furnish  hints  of  value  to  those  interested 
in  this  line  of  work. 

In  the  cities  selected  to  illustrate  the  different  methods  of  pav- 
ing throughout  the  country  scarcely  two  of  them  designate  con- 
crete sidewalks  in  their  specifications  by  the  same  terms.  They 
are  variously  called  ^^ Artificial  Stone  Sidewalks,"  ^Tortlajad  Cement 
Flag  Stonewalks,"  ^^Granolithic  Cement  Concrete,^^  "Cement  Side- 
walks," "Portland  Cement  Concrete  Sidewalks,"  "Artificial  Stone 
Flagging,"  or  simply  "Artificial  Walks." 

The  styles  of  construction  in  the  several  cities  vary  less  than  the 
names  by  which  the  sidewalks  are  designated.  The  following  table 
gives  a  very  meagre  outline  of  the  dimensions  and  the  character 
of  the  materials  employed  in  several  cities  selected  in  different 
parts  of  the  United  States. 
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This  table  merely  ilustrates  some  of  the  differences  in  construc- 
tion. To  show  more  clearly  some  of  the  special  methods  followed, 
the  various  divisions  of  the  work  will  be  considered  more  in  detail, 
using  for  sake  of  uniformity  the  same  cities  classified  in  the  table. 

Foundation. — In  all  of  the  cities  the  specifications  require  that 
excavation,  or  fill,  shall  be  made  to  a  definite  sub-grade,  and  that 
all  insecure  or  spongy  material  below  this  sub-grade  shall  be  dug 
out  and   refilled  with   gravel,   or  its  equivalent,   and  thoroughly 
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piicl riled,  raiiniK'd  or  rolled.  Foundation  to  1h'  placed  upon  thi^ 
8id)-grade  varies  rnnsiderably  in  diiTereni  localities,  both  in  the 
character  of  the  material  and  the  thickuess  of  the  layer.  The 
character  of  the  sub-soil  and  the  climate  influence  the  tliickneas 
necessary^  for  good  work.  Many  places  require  that  the  material 
Hied  shall  pass  through  a  l|-ineh  or  S-inch  ring;  All  cities  require 
that  it  shall  he  thoroughly  rammed^  and  sometimes  puddling  is 
specified. 

Concrete  Materiah, — Portland  cement  is  always  required,  and 
in  general  the  selection  of  the  brand  is  limited  to  the  beat  Grerman 
or  American  cements.  Home  cities  specify  only  German  Portland; 
others  give  a  list  of  Gernmn  and  American  Portlands  from  which 
selection  may  be  made;  while  others  give  representative  brands 
and  allow  some  discretion  to  the  Superintendent. 

The  specifications  for  the  cement  in  most  of  the  cities  require 
that  when  sifted  through  a  sieve  of  10,000  meshes  per  square  inch, 
tliere  shall  not  be  left  over  10  per  cent,  residue.  St,  Louis  allows 
15  per  cent,  residue^  and  Chicago  allows  only  8  per  cent.  In  addi- 
tion to  this  test,  Boston  and  Cambridge,  Mass,,  require  that  when 
sifted  through  a  sieve  of  33,500  meshes  per  square  inchj  there  shall 
not  he  left  over  45  per  cent,  residue.  Chicago  requires  that^  w4ien 
mixed  with  20  per  cent,  of  water  by  measure,  the  initial  set  shall 
not  take  place  in  less  than  45  minutes.  Chicago  also  requires  that 
the  cement  shall  meet  the  requirements  of  the  "boiling"  test. 

For  tensile  strength  part  of  the  cities  require  500  pounds  per 
square  inch  for  neat  briquettes  which  have  remained  twenty-four 
hours  in  air  and  six  days  in  water^  while  others  require  400 
pounds,  with  the  same  test.  Some  of  the  cities  require  an  addi- 
tional test  of  cement  mixed  with  sand  or  screenings.  In  Chicago 
one  part  of  cement  and  four  parts  fine  granite  screenings^  exposed 
one  day  in  air  and  six  days  in  water ^  must  show  a  tensile  strength 
of  200  pounds  per  square  inch  and  a  gradual  increase  of  strength 
of  15  per  cent,  at  the  end  of  twcuty^-eight  days.  In  the  District 
of  Columbia  the  specifications  for  the  cement  must  conform  to 
the  current  specifications  for  the  Engineeriiig  Department  of  the 
District  of  Columbia. 

The  sand  for  use  in  the  base  is  generally  a  clean^  sharp  sand. 
In  Chicago  clean  torpedo  sand  is  specified,  ranging  from  ^  inch 
in  size  down  to  the  finest.  Voids  there  are  not  to  exceed  30  per 
cent.,  and  the  weight  must  be  not  less  than  109  pounds  per  cubic 
foot,  Washington  requires  that  sand  shall  range  from  fine  to 
coarse^  and  shall  be  free  from  impurities,  but  may  show  when 
shaken  with  water  and  after  subsidence  not  more  than  3  per  cent, 
by  volume  of  silt  or  loam. 

The  kind  of  material  used  for  the  coarse  stuff  of  the  concrete 
base  varies  considerably  in  different  places.  Boston  requires  that 
it  shall  consist  of  sharp  gravel  or  broken  stone,  not  exceeding  | 
inch  in  size.    Eochcstcrj  N,  Y.^  specifies  that  fine^  clean  gravely  not 
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over  J  inch  in  size,  shall  be  delivered  on  to  the  work  and  sifted 
through  an  inclined  screen  having  16  meshes  per  square  inch.  For 
the  base  of  the  pavement  is  taken  the  clean,  medium,  fine  gravel 
from  the  front  of  the  screen,  and  for  the  wearing  surface  is  used 
the  sand  from  behind  the  screen.  In  Philadelphia  the  stone  must 
be  solid  trap  rock,  or  other  approved  hard  slag  or  stone,  and  must 
pass  through  a  1^-inch  ring.  Chicago  specifies  cruahed  limestone, 
not  more  than  1  inch  in  any  direction.  Milwaukee  states  that 
there  shall  be  used  cubical  broken  limestone,  not  over  |  inch  in 
any  direction.  Omaha  allows  broken  stone  or  slag  up  to  1-^  inch 
in  greatest  diameter. 

The  material  for  the  wearing  surface  also  varies  largely  in  dif- 
ferent localities.  Boston  requires  one  part  of  fine  crushed  trap 
or  granite  rock,  screened  through  j^-inch  mesh,  or  one  part  of  New- 
buryport  sea  sand  to  one  part  of  Portland  cement.  In  Philadel- 
phia two  parts  of  crushed  granite  to  one  part  imported  Portland 
cement  are  used,  and  the  granite  must  be  free  from  dust  and  of 
such  size  that  the  largest  particles  shall  pass  through  a  ^-inch 
sieve.  In  Washington  the  same  sand  is  used  for  the  surface  coat  as 
is  used  for  making  the  concrete  of  the  base.  Chicago  uses  one 
part  Portland  cement  to  one  part  torpedo  gravel.  Milwaukee  re- 
quires one  part  Portland  cement  to  one  part  finely  crushed  granite, 
which  shall  have  square  or  cubical  fracture  and  not  measure  over 
i  inch  in  any  direction.  Omaha  requires  substantial  stone  or  gran- 
ite which  will  pass  through  ^-inch  mesh  screen,  mixed  one  part 
cement  to  two  of  crushed  stone. 

A  few  other  cities  require  that  dry  cement  shall  be  floated  on  top 
of  the  surface  when  finishing.  In  Philadelphia  this  dryer  is  to  be 
one  part  cement  to  one  part  sharp  flint  sand.  In  Omaha,  Neb., 
three  parts  Portland  cement  to  one  part  sand. 

Concrete  Curb. — In  Boston  the  foundation  for  a  curb  is  12 
inches  thick  and  consists  of  broken  stone,  screened  gravel  or  soft 
coal  cinders  thoroughly  rammed.  Upon  this  foundation  is  laid 
concrete  12  inches  wide  and  8  inches  deep,  and  before  this  is  dry 
a  layer  of  concrete  7  inches  wide  at  the  bottom  and  11  inches  deep 
is  placed,  tapering  on  the  outside  to  6  inches  wide  at  the  top.  The 
inside  face  is  vertical.  On  the  face  and  top  a  1-inch  wearing  sur- 
face is  laid.  The  exposed  face  is  brusJied  with  a  brittle  brush 
before  becoming  entirely  dry. 

Combined  Curb  and  Gutter. — In  Milwaukee  a  combined  curb 
and  gutter  is  often  laid.  This  consists  of  a  curb  5  inches  wide  at 
the  top,  having  7  inches  of  face  above  the  gutter  and  a  gutter  15 
inches  in  width.  It  is  constructed  in  alternate  sections  of  stone 
6  feet  in  length.  The  face  corner  of  the  curb  is  rounded  to  a 
radius  of  1-|  inches.  The  gutter  flag  is  laid  to  a  pitch  correspond- 
ing to  the  crown  of  the  street.  Excavation  is  made  to  a  depth  of 
11  inches  below  the  gutter  flag,  except  where  a  sub-soil  drain  is 
required,  when  a  3-inch  drain  tile  is  placed  below  tliis  sub-grade. 
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The  foundation  consists  of  cinders  or  broken  stone  6  inches  thick, 
and  upon  this  is  laid  the  concrete  core  of  the  comhined  gutter  and 
curb,  which  is  4  inches  thick  on  the  bed  and  4  inches  in  width  in 
the  moulds  set  for  the  curb.  A  1-ineh  tiniBhing  layer  is  placed 
upon  the  surface  of  the  gutter  aod  tlie  face  of  the  curb  before  it  is 
dry,  troweled  as  usual,  aiul  then  frivishod  with  a  broom. 

Driveways.^DT'wGwmn  are  sonietime:^  made  of  the  same  thick- 
ness as  the  regular  sidewalk  and  sometimes  thicker.  In  Rochester, 
K.  Y,.,  the  total  thickness  for  driveways  is  G  inches,  4^  inches  of 
this  being  base  and  H  inches  the  top.  In  this  cit}^  the  contract 
price  for  a  driveway  is  1^  times  the  contract  price  for  the  wklk. 
Surfaces  of  driveways  are  usually  marked  off  in  0-inch  sqii^r^S. 

Clauses. — Several  of  the  cities  have  special  claused  \^hich'  are  of 
interest.  Some  of  these  apply  particularly  to  the  locality  of  the 
city,  while  others  might  generally  he  adopted  t6  advantage. 

In  Boston  the  gpeeifications  require  that  no  ^ork  shall  be  dohe 
after  November  15th^  or  in  freezing  i^eather.  In' this  city  a  metal 
plate  bearing  the  name  and  the  address  of  the  contractor  and  the 
date  of  the  j^ear  in  which  thb  sidei^alk  i!^  laid 'must  be  placed  in 
each  sidew^alk.  Boston  requires  that  no  adjoining  blocks  shall  be 
laid  within  six  hours  of  each  other,  and  the  requiretoent  i6  also  niade 
that  where  spallin^,  splitting  off,  or  other  defects  occur  after  com- 
pletion, the  entire  t^lock  or  division  must  be  replaced  With  a  new 
block  or  division,  no  patching  being  allowed.  ,  ,         \ 

Philadelphia  specifies  that  no  concrete  shall  be  ^pn^  oye^  ]^alf 
an  hour  aher  mixing  before  it  is  laid.^l'/^  rp 

Wasliington  specifications  state  t^^  only  bnlp'^^"^^^  (iif  cement 
shall  be  used  to  ahatclu  In  "Washingtori;  affer  leveBjigj  off  the  surface 
of  the  finishing  coait  or  wearing  sui:face^  it  is  beaten  with  wooden 
battens  to  break  any  air  cells  and  make  surfacing  perfectly  solid. 
In  long  walks  transverse  expansion  pieces  of  dressed  lyliite  pine 
t  inch  X  6  ipches  are  provided  at  intervals  of  about  30 p  feel/ 
T  ^^.  Louis  requires  that  the  bottom  course,  whfcliis  3|  inches 
th'ici;  and  is  composed  of  one  part  Pprtlaa^d  cepient  tqjiiree, parts 
01  cru^ed  gr^iite^i  shall  receive  noleas  tr^p  op,if  ,l)a^j^l  e^eot  ,1^(^ 
e^ph  36i  square;  feet  oi  Bide  walk.  ;  ,  ,;  ,    , 

in  mo^t  of  t^e  citiea  a  pnifprm  jthickness  |of  walk  ^$  required, 
but  in  Chicago  the  thickness  is  5^  inches  in  the  center,  sloping  to 
4^  inches  at  each  edge.  Chicago  requires  tliat  tk^  walks  i^hall  re- 
main at  th&  original  grade  for  ten  ytmr?,  and  thus  makes  its  con- 
tractors responsible  for  the  foundation.  Many  eitie&  build  their 
walli^B  with  a,  slope  of  about  =J  i^iph  to  the  foot  to>vard,the  gutter.  4 
fpw  specifications  require  t^ha-t  tji^  walk  slvall  be  novui;ed.withznoigt 
5a^nd  until  th^  cement  is  set^  apu^e  specify  that  the  length  o|  iim^ 
fhall  be.  throe  days.  In  some  cases  it  is  specified  that  the  walkei 
siiall,  or  may,  when  requiredj  be  lulled;  with  a  metal  roller  to  give 
an  ii>dpnted  finish.     In  one  or,,twpn9|,,tl;^ii^tip,iJibe  ^utho?^ti^ 

9  it*j'jjj)»u'jq    -      /^'iM-n.  j^:mm-i  -  1]     'ill 
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keep  back  10  per  cent,  of  the  contract  price  to  have  a  guarantee 
that  repairs  will  be  satisfactorily  made.  In  the  district  of  Colum- 
bia this  amount  may  be  invested  in  government  bonds,  if  desired 
by  the  contractor. 

The  specifications  for  cement  curb  and  gutter  in  Indianapolis, 
under  which  over  fifty  miles  have  been  laid,  are  as  follows: 

CEMENT    CURBING^    INDIANAPOLIS. 

1.  The  curb  stone  must  be  of  the  best  quality  of  .granite,  blue 
oolitic  limestone,  stratified  limestone  or  Berea  sandstone.  Park- 
hurst  or  other  artificial  combined  curb  and  gutter. 

2.  The  contractor  must  make  good  any  disturbance  of  side- 
walk or  lawn  and  any  unnecessary  disturbance  of  trees  in  setting 
curb.  Special  construction  to  protect  trees  shall  be  made  when 
deemed  necessary  by  the  Engineer. 

3.  The  curb  shall  be  under  the  same  guarantee  as  the  street 
surface. 

4.  Combined  curb  and  gutter  shall  be  set  to  stakes  set  by  the 
Engineer  at  points  necessary  to  accurately  designate  the  line  and 
grade  of  the  proposed  curb  and  gutter  and  any  variation  in  the 
height  of  the  same  between  grade  points  and  catch-basin  inlets. 

5.  The  material  to  be  used  shall  be  Portland  cement  as  speci- 
fied in  "Class  A''  for  sidewalks  (see  Cement . Sidewalk  Specifica- 
tions), clean,  sharp,  coarse  sand,  crushed  granite  and  granite 
screenings  with  no  stone  with  any  dimensions  over  one  inch. 

6.  The  combined  curb  and  gutter,  whether  Parkhurst  or  other- 
wise, shall  be  constructed  upon  a  two  and  one-half  inch  concrete 
foundation  before  the  concrete  has  become  firmly  set,  so  as  to 
secure  complete  adherence  between  the  two.  The  combined  curb 
and  gutter  shall  consist  of  a  curb  six  (6)  inches  wide  at  the  top 
and  generally  seven  (7)  inches  high  above  the  gutter  where  it 
joins  the  curb,  and  a  gutter  sixteen  (16)  inches  wide  and  six 
(6)  inches  deep  so  constructed  that  the  curb  and  gutter  shall 
be  monolithic.  It  will  be  composed  of  a  concrete  core  or  backing 
faced  with  one  inch  in  thickness  of  facing  or  finishing  mortar  as 
shown  by  drawing  on  file  in  the  office  of  the  City  Engineer.  The 
core  or  backing  will  be  constructed  of  concrete  composed  of 

Portland  cement 1      part. 

Clean  sharp  sand 23^  parts. 

Crushed  granite,  crushed  bowlders,  or  screened  gravel  .  .5      parts. 

The  crushed  granite  or  bowlders  shall  be  clean  and  sound,  broken 
so  that  every  fragment  will  pass  through  a  screen  with  meshes  one 
inch  square,  and  all  dust  and  particles  smaller  than  a  grain  of 
corn  shall  be  screened  out.  The  Portland  cement  and  sand  shall 
be  first  well  mixed  dry  and  then  sufficient  water  added,  and  the 
mixing  continued  until  mortar  of  uniform  composition  and  of 
the  proper  consistency  is  produced. 
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The  crushed  stone  shall  then  be  added  and  thoronghly  mixed 
with  the  mortar  nntil  every  fragnient  of  stone  is  coated  with 
mortar.  The  concrete  will  then  be  put  in  place  and  well  com- 
pac^ted  by  ramming.  The  whole  operation  must  be  completed 
before  the  mortar  begins  to  set. 

The  facing  or  finishing  mortar  shall  be  composed  of 


Portland  cement , , 2  parts. 

Clean  sharp  sand , 1  part. 

Crushed  granite , .3  parts. 


p 

■  The  crushed  granite  screenings  shall  be  made  from  hard,  sound 
I  stoDe^  and  the  fragments  shall  be  of  such  size  that  all  will  pass 

■  through  a  screen  having  one-fourth-ineh  meshes,  and  all  fine  dust 
I  shall  be  screened  out.  The  facing  mortar  shall  be  mixed  in  the 
I  same  manner  as  the  concrete  described  above. 

■  If  ordinary  artificial  combined  curb  and  gutter  is  used  it  shall 
I  be  constructed  as  specified,  and  there  shall  be  no  projections  on 
m     back  and  bottom,  nor  shall  there  be  any  other  infringement  on  the 

Parkhurst  patent.     If  Parkhurst  curb  is  nsed  a  projection  of  one 

I  inch  on  back  and  bottom  according  to  Parkhurst  patent  shall  be 
constructed  as  approved  by  the  City  Engineer. 
7.  Concrete,  immediately  after  being  mixed  as  above  specified, 
tiihafl  be  placed  in  the  necessary  forma  or  moulds  as  rapidly  as  it 
can  be  thoroughly  compacted  by  ramming  with  a  twenty-pound 
rammer  nntil  the  moulds  are  full  and  the  curb  is  ready  for  sur- 
facing, 
8.  The  entire  exposed  snrface  of  the  curb  and  gutter  shall 
be  faced  by  floating  and  troweling  a  coat  of  neat  cement  so  as  to 
give  it  a  uniform  color  throughout. 

9.  The  work  shall  be  carried  on  uniformly  and  the  whole  curb 
and  gutter  completed  while  in  a  soft  and  plastic  state^  go  that  it 
will  become  a  homogeneous  solid  when  set. 

10.  Sections  in  the  cuJ"b  shall  not  be  less  than  seven  feet  long. 

PABKHimST  OOMBINED  CFKB  AND  GUTTER. 

First.  The  gutter  and  curb  must  be  so  combined  as  to  form  one 
t'ontinuous  and  solid  stone,  and  the  combined  curb  and  gutter  stone 
must  be  of  the  same  general  dimensions  shown  in  diagram  on  file- 
Second,  No  additional  allowance  will  be  made  for  round  cor- 
ners, nor  for  cutting  holes  for  catch-basins^  and  the  price  paid  for 
curbing  shall  be  per  lineal  foot  in  place  complete. 

Third.  The  materialt  to  be  used  shall  be  Portland  cement,  and 
clean,  sharp^  coarse  sand,  medium-sized  graYel^  or  stone  crushed  to 
the  proper  size^  all  subject  to  the  approval  of  the  City  Engineer. 
Fourth.  One  part  Portland  cement,  2^  parts  sand^  and  5  parts 
gravel  or  crushed  stone,  shall  be  used  in  the  back.s  and  bottom 
part  of  the  curb.  The  ex|>0Bed  surface  of  both  curb  and  gutter  shall 
be  faced  with  two  (2)  parts  Portland  cementj  and  three  (3)  parte 
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fine  crushed  granite,  or  trap-rock,  and  sand  sufficient  to  make  a 
smooth  and  even  finish,  but  not  to  exceed  one  (1)  part. 

Fifth.  Portland  cement  must  be  used  which  shall  stand  a  ten- 
sile strength  of  300  pounds  per  square  inch  after  seven  days,  six 
days  in  water  and  one  day  in  air,  and  which  shall  have  a  crushing 
strength  of  2,000  pounds  per  square  inch  after  having  been  im- 
mersed in  water  seven  days,  and  then  exposed  to  the  air  thirteen 
days,  and  the  contractor  shall  furnish  for  testing  a  sample  of  each 
and  every  barrel  of  cement  to  be  used  in  the  construction  of  arti- 
ficial stone  curb  and  gutter  whenever  the  Engineer  may  request  it. 

Sixth.  The  material — of  the  quantity  and  in  the  proportions 
herein  specified — shall  be  mixed  while  dry,  and  imtil  the  mixture 
has  an  even  color.  Watey  shall  then  be  added  slowly  while  the 
materials  are  being  constantly  and  thoroughly  mixed,  and  stirred 
until  an  evenly  tempered  ^nd  complete  mortar  suitable  for  mould- 
ing is  obtained.  The  mqrtar  thus  obtained  shall  be  immediately 
placed  in  the  moulds  as  rapidly  (but  not  more  rapidly)  as  it  can 
be  thoroughly  rammed,  ijntil  the  mould  is  full  and  the  top  is  fin- 
ished in  the  manner  herein  specified. 

Seventh.  The  entire  exposed  face  of  the  curb  and  gutter  shall 
be  faced  by  fioating  and  troweling,  so  as  to  give  it  a  uniform  color 
throughout. 

Eighth.  The  curbing  is  to  be  set  to  the  true  line  and  grade  of 
the  street,  on  a  bed  of  six  inches  of  fine  gravel,  sand  or  broken  stone, 
or  cinders  thoroughly  tamped.  At  the  street  and  alley  comers, 
the  curb  to  be  made  on  a  curve  of  such  radius  as  the  Engineer  may 
direct,  with  true  and  even  joints,  and  to  be  of  the. same  description, 
and  set  in  the  same  mfinner  as  the  curb  before  described. 

^       STREET  CBOSSINGS  AND  DRIVE  PAVEMENTS. 

Excavate  street  6  in.  below  grade  line  if  sub-stratum  is  gravel,  sand 
or  porous  soil;  if  clay  or  an  impervious  soil,  excavate  4  inches  more 
and  fill  that  with  cinders,  gravel  or  broken  stone.  Thoroughly  roll 
to  proper  section,  lay  sub-drains  of  3-inch  tile  inside  each  curb  line. 
I^avement  is  laid  in  two  courses :  1st  layer,  4  inches  thick,  consists 
of  1  part  Portland  cement  and  4  parts  clean  gravel  or  broken  stone 
and  sand.  Proportion  of  gravel  to  sand,  2  to  1.  Materials  are  thor- 
oughly mixed  by  machine ;  just  enough  water  being  added  so  that 
when  well  rammed,  water  will  show  at  surface. 

Second  layer,  or  top,  2  inches  thick,  which  takes  the  wear,  con- 
sists of  equal  parts  Portland  cement  and  clean,  sharp  sand  or 
crushed  granite  including  all  grains  to  the  size  of  a  pea.  Only  the 
best  of  cement  should  be  used  for  this  purpose.  The  top  layer  is 
thoroughly  rammed.  Both  bottom  and  top  layers  arc  divided  dur- 
ing construction  into  rectangular  blocks  about  5  ievt  square,  with 
edges  neatly  finished.  The  joints  of  ])locks  coining  directly  over 
pipes  are  made  like  the  keystone  of  an  arch,  so  they  can  be  lifted 
up  without  disturbing  neighboring  blocks,  when  repairs  to  pipes  are 


SPECIFICATIONS  FOR  THE  USE  OF  CEMENT. 


121 


Tiecessary.  To  seciirc  a  positive  foot-liold  for  horses,  the  surface  cao 
have  V-shaped  grooves  1  inch  wide  artd  li-U  in.  de^p,  4  inclies  apart 
and  nmning  at  right  angles  with  the  street.  Surfaer^  should  be 
finished  with  an  ordinary  plastei-ere  wooden  float.  Curbs  are  part 
of  outer  blocks  and  consist  of  1  part  cement  to  3  parts  fi^ne  graveL 
Materials  for  one  sqnare  yard  ecpial  144  lbs.  cement  and  3  cu.  ft, 
of  graveL 

PREPARATION  OF  CONCRBTE  FLOORS. 

For  the  constrnction  of  durable  cement  floors  or  sidewalks  the 
foundation  must  be  suitably  prepared.  For  outdoor  work  on  yield- 
ing ground  a  porous  layer^  at  least  10  inches  thick,  of  coarse  gravel 
or  slag  should  be  laid^  well  rammed  down  and  leveled.  For  in- 
door work  on  dry  ground  it  is  sufficient  to  level  the  surface  and 
stamp  it  down  firmly.  Floors  aiicl  sidewalks  are  generally  built 
in  two  layers;  a  lower  bed  of  concrete  2^  to  4  inches  thick,  and  a 
surface  eoat  of  richer  mortar  of  a  thickness  of  5  to  1^  inches. 

The  concrete  layer  may  be  made  richer  or  poorer,  according  to 
the  service  which  the  work  must  undergo.  For  heavv  duty  a  mix- 
ture of  cement  1^  sand  3  and  gravel  6  is  recommended.  In  less 
important  work  cement  1,  sand  5  and  gravel  10  will  answer.  A 
suitable  mixture  for  ordinary  requirements  is,  cement  1,  sand 
4  and  gravel  8  or  broken  stone  6. 

The  surface  layer  consists  of  cement  1,  sand  1,  and  must  be 
spread  ^jver  the  concrete  before  the  latter  has  set.  Before  spread- 
ing the  top  layer  the  concrete  should  be  freed  from  loose  ma- 
terial and  its  surface  roughed  up.  The  mortar  is  spread  with  a 
straight-edge  and  w^hen  sufficiently  hardened  is  finished  with  a 
wooden  tool.  A  grooved  roller  is  used  to  produce'  a  ribbed  sur- 
face, especially  in  sidewalk  work. 

When  the  work  is  finished  and  the  cement  is  well  set,  the  3ur- 
face  is  carefully  covered  with  a  layer  of  sand  4  inches  in  thick- 
ness. This  is  moistened  and  kept  in  place  for  several  weeks  if 
possible.  Only  in  this  way  can  the  formation  of  hair-cracks  be 
prevented  and  a  w^ell  hardened  surface  obtained. 

Cement  expands  and  contracts  with  changes  of  temperature, 
in  the  same  way  as  iron^  wood^  sandstone  and  other  materials. 
From  this  cause,  if  the  necessary  care  has  not  been  taken  in  the 
work,  cracks  will  result,  especially  in  wide  surfaces.  These  may 
be  avoided  by  dividing  the  flooring  into  smaller  blocks,  which 
should  not  exceed  4  to  5  square  yards  in  area,  and  should  be  sepa- 
rated by  strips  of  tar  paper  or  by  sand  joints  |  inch  in  width.  The 
loints  in  the  concrete  nmst  correspond  with  those  cut  in  the  sur- 
face layer.  The  division  of  the  work  into  blocks  is  also  to  be 
reconmiended  In  concrete  w^alls  and  curbs. 

If  necessary,  lay  weeping  drain  round  the  inside  of  all  outside 
walls,  fill  in  over  drain  with  brick  or  stone  chips;  then  level  ofl: 
the  bottom  of  cellar  to  an  even  surface,  and  fill  in  4  inches  or  G 
inches  of  broken  stone,  bricks^  or  cinders^  making  the  excavation 
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enough  deeper  to  allow  this  foundation  below  the  concrete  work 
described. 

FLOORS  FOR  WET  CELLARS. 

When  water  flows  into  a  cellar  and  can  not  be  drained  by  terra 
cotta  pipe,  it  is  necessary  to  make  a  very  strong  floor  to  resist  the 
outside  water  pressure. 

1st.  Prepare  the  bottom  of  the  cellar  in  the  shape  of  a  shallow 
dish  with  the  lowest  part  in  the  center. 

2d.  Dig  a  shallow  well  in  the  center  and  lead  all  the  water  to 
this  well  by  cutting  shallow  ditches  from  the  four  comers  of  the 
cellar  and  laying  2-inch  drain  tile  to  the  well  or  fill  the  ditches 
with  loose  broken  stone.    Keep  the  cellar  pumped  dry. 

3d.  Pave  the  cellar  with  hard-bumed  bricks,  set, on  edge,  laid 
in  cement  mortar,  working  from  the  four  sides  towards  the  cen- 
ter, keeping  the  well  open  in  order  to  pump  out  the  water. 

4th.     On  this  foundation  lay  the  cement  concrete  floor. 

5th.  When  the  floor  is  hard  plug  up  the  hole  in  the  center  with 
bricks  and  quick-setting  cement. 

PORTLAND    CEMENT    STEPS,    STAIRS,      WINDOWSILLS    AND      CURBING. 

Same  as  floors,  except  that  they  should  be  put  in  frames  and 
allowed  to  become  hard  before  frames  are  removed. 

Specifications  for  cement  mortar  for  sidewalks,  foundations, 
masonry,  etc.,  in  Philadelphia,  Pa.,  are  as  follows: 

CEMENT    MORTAR,    PHILADELPHIA. 

1.  Sand  and  Water, — Sand  shall  be  sharp,  silicious,  dry- 
screened,  tide-washed  bar  sand — or  approved  flint  bank  sand,  free 
from  loam  or  other  extraneous  matter.  The  water  must  be  fresh 
and  free  from  dirt.  When  so  directed  by  the  Chief  Engineer  salt 
water  may  be  required  to  prevent  mortar  from  freezing  when  abso- 
lutely necessary  to  lay  masonry  in  cold  weather. 

2.  Composition. — Portland  cement  mortar  shall  be  composed 
of  one  part  of  cement  and  three  parts  of  sand.  Natural  cement 
mortar  shall  be  composed  of  one  part  of  cement  and  two  parts  of 
sand. 

Mortar  for  pointing,  grouting,  bedding  coping  stones  and 
bridge  seats,  shall  be  composed  of  one  part  Portland  cement  and 
two  parts  sand.  A  greater  proportion  of  cement  shall  be  used  when 
required. 

3.  Mixing. — The  ingredients,  properly  proportioned  by  meas- 
urement, must  be  thoroughly  mixed  dry  in  a  tight  box  of  suitable 
diinonsioiis,  and  the  proper  amount  of  clean  water  added  after- 
wards. No  greater  quantity  is  to  be  prepared  than  is  required  for 
immediate  use,  and  any  that  has  ^^set"'  shall  not  be  retempered  or 
used  in  any  way. 

4.  Tensile  Strength. — Mortar  taken  from  the  mixing  box,  and 
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moulded   into   brirjiiftteti  one   square   indi   in   cross- section,   shall 
ck'volop  the  followm^^  ultimate  tensile  strengths: 

Art,  Slrenirtlj. 

7  days  (1  day  in  air,    G  days  in  water),  1  part  of  Datural  cement  to 

2  parts  of  sand . ,  _ , » , ....,.,,  60  Ibs^ 

28  days  (1  day  in  air,  27  daya  in  water),  1  part  of  natural  cement  to 

2  parts  of  sand .... 125  lbs. 

7  days  f  1  day  in  air,    6  days  id  water),  1  part  of  Portlaod  cement  to 

3  parts  of  sand ....,,.. 125  lbs. 

28  days  (1  day  in  air^  27  days  in  water),  1  part  of  Portland  cement  to 

3  I*art3  of  sand 175  Iba. 

Specifications  for  cement  mortar  and  concrete  in  Buffalo  are  as 
follows : 

MOUTAR  AND  CONCKETE,  BUFFALO. 

Sand  and  Moriai\ — (6^0 — -^^^  sand  used  in  the  mortar  must 
be  clean,  sharp,  coarse,  lake  sand,  free  from  loam  or  vegetable  mat- 
ter. The  proportion  of  sand  and  cement  for  natural  cement  mor- 
tar will  be  tw^o  (2)  of  sand  to  one  (1)  of  cement  by  measure.  Suf- 
ficient w^ater  will  be  used  to  make  a  plastic  mass.  Pointing  mortar 
will  be  mixed,  one  ( 1 )  of  sand  to  one  ( 1 )  of  Portland  cement.  All 
cement  mortars  aball  be  used  immediately  after  mixing,  and  any 
that  has  been  mixed  more  than  half  an  hour,  or  has  commenced 
to  set,  shall  be  rejected  and  thrown  away. 

Goncreie. — (63.) ^Concrete  will  consist  of  above  described  qual- 
ity of  cement,  clean,  sharp,  coarse,  lake  sand,  and  clean  stone 
broken  so  that  no  dimension  is  larger  than  two  (2)  inches. 

The  cement  and  sand  shall  be  mixed  as  required  for  mortar,  and 
then  thoroughly  mixed  by  use  of  sbovels  with  broken  stone,  in  the 
proportion  of  one  (1)  cement,  two  (2)  of  sand,  five  (5)  of  broken 
stone  immediately  before  using.  When  put  in  place  it  will  at  once 
be  leveled  off,  and  tamped  as  directed  by  the  Engineer,  but  must 
not  be  touched  afterwards. 

Wiien  it  is  impossible  to  finish  the  concrete  in  one  day,  the  sur* 
face  and  ends  thereof  to  be  left,  and  also  the  method  of  continu- 
ing such  concrete  to  form  good  bond  or  union  to  be  as  the  En- 
gineer may  direct.  No  masoniy  to  be  built  on  the  concrete  until 
the  Engineer  permits. 

Following  are  the  specifications  for  mortar  for  all  uses,  pre- 
scribed by  the  01  ty  of  Indianapolis,  and  the  specifications  for  its 
nse  in  la}T.ng  sewer  pipe,  brick  masonry,  plastering  and  concrete 
for  sewers  and  street  foundations. 

CEMENT  MORTAR  AND  ITS  USE  IN  SEWERS^  MASONRY  AND  CONCRETE, 

INDIANAPOLIS, 

Mortar, — 1.  A  rectangular  box  shall  be  provided  for  mixing 
mortar,  which,  if  required,  shall  be  marked  with  cleats  or  other- 
wise to  give  quantities  of  cement  and  sand. 
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2.  Mortar  for  brick  and  stone  masoniy  and  concrete  shall  con- 
sist of  one  part  by  measure  of  hydraulic  cement,  as  specified,  and 
two  parts  of  clean,  sharp  sand,  free  from  pebbles 'and  vegetable 
matter.  When  properly  measured  into  the  box  the  sand  and  ce- 
ment shall  be  thoroughly  mixed  dry  untiL  the  mixture  shows  a 
uniform  color.  When  wanted  for  use  it  must  be  wet  with  the 
smallest  quantity  of  water  possiblie,  and  be  thoroughly  mixed  and 
tempered.  The  Engineer  may  prescribe  the  number  of  times  the 
mixture  shall  be  turned  over,  dry  and  wet,  if  he  considers  it  neces- 
sary. The  mortar  must  be  used  immediately,  and  none  remaining 
on  hand  so  long  as  to  have  set  shall  be  xC-mixed  and  used. 

3.  For  pointing  and  for  wet  ditches  the  proportions  shall  be 
one  of  cement  to  one  of  sand. 

4.  Neat  cement  may  be  required  for  pipe-laying  in  wet  ditches. 

5.  Mortar  for  Portland  cement  concrete  shall  be  mixed  as  above 
prescribed,  using  the  proportions  by  measure  of  one  of  Portland 
cement,  such  as  specified  for  this  work,  and  three  (3)  parts  of  clean, 
sharp  sand  free  from  pebbles  and  vegetable  matter. 

6.  Mortar  for  plastering  catch-basins  and  pointing  outside  stone 
or  brick  masonry  shall  be  mixed  as  above  prescribed,  using  one  part 
of  Portland  cement  such  as  specified  for  this  work,  and  one  part 
clean,  sharp  sand,  not  of  excessive  coarseness,  and  free  from  peb- 
bles and  vegetable  matter. 

7.  In  any  of  the  above  mixtures  the  Engineer  may  increase  the 
proportions  of  cement  for  special  reasons  in  particular  places.  The 
proportions  shall  all  be  by  measure  in  the  mortar  box  prescribed. 
If  other  methods  of  measurement  are  permitted,  the  measurements 
shall  be  based  on  the  measurement  of  the  cement  in  the  original 
package,  and  not  after  being  removed  therefrom. 

Brick  Sewer. — The  bricks  shall  be  clean  and  thoroughly  saturated 
with  clean  water  immediately  before  laying.  Every  brick  shall  be 
neatly  and  truly  laid  to  line,  in  full  joint  of  mortar  at  one  opera- 
tion, and  in  no  case  shall  mortar  be  slushed  or  grouted  in  after  the 
brick  is  laid,  except  when  so  directed  by  the  Engineer.  All  brick 
must  break  joints  with  those  in  adjoining  courses. 

All  joints  below  the  springing  line  of  the  arch  shall  be  neatly 
struck,  and  the  joints  of  the  arch  shall  be  cleaned  of?  to  the  face  of 
the  brick  work  after  the  centers  have  been  removed.  The  joints  be- 
tween the  courses  of  the  inner  ring  shall  not  be  more  than  one- 
quarter  inch  and  the  outer  rings  not  more  than  one-half  inch  in 
thickness,  and  between  the  rings  or  shells  there  shall  be  one-half 
inch  of  mortar. 

The  centers  of  the  intercepting  sewer  being  struck,  and  all  rub- 
bish removed  from  the  inside  of  the  sewer,  and  the  whole  of  the  in- 
terior of  the  sewer  being  washed  jx^rfectly  clean,  it  shall  receive, 
while  wet,  a  thin  and  perfectly  smooth  plastering  of  Portland  ce- 
ment mortar,  ^  inch  thick,  laid  on  with  plasterer's  finishing  trowel 
over  the  whole  surface  of  the  inside.     This  plastering  must  not  be 
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soiled  or  disturbed  or  trodden  upon  for  at  least  forty-eight  (48) 
hours  after  its  applicatioii.  Ojily  intercepting  sewers  shall  be 
plastered. 

The  outside  surface  of  all  cateh-basins  must  be  covered  with  ce- 
ment mortar  ^  inch  thick.  Tlie  inside  surface  shall  be  plastered 
to  a  thickness  of  f  inch  with  mortar  compo&ed  of  one  part  of  sand 
and  one  part  of  Portland  cement. 

The  outside  surface  of  all  manholes  shall  be  covered  by  a  coat  of 
cement  mortar  ^  inch  thick. 

Flush-tanks  shall  be  built,  plastered  and  tested  as  provided  for 
catch -basins  and  of  form  and  dimensions  shoi^Ti  on  plans. 

Pipe  Sewers. — Each  pipe  shall  be  laid  in  a  firm  bed  and  in  per- 
fect conformity  with  tlie  lines  and  levels  given.  The  bottom  of 
the  trench  under  each  socket  must  be  excavated  so  as  to  give  the 
pipe  a  solid  bearing  for  its  whole  lengrth.  The  pipes  must  (if  re- 
quired) he  fitted  together  and  matched  before  lowering  into  the 
trench,  so  as  to  secure  the  truest  possible  line  on  the  bottom  of  the 
inside  of  pipes.  They  must  be  marked  when  in  this  position  and  laid 
in  the  trench  as  marked,  Mo  chipping  of  socket  or  spigot  other 
than  cntting  off  projections  will  be  permitted,  and  any  pipe  in- 
jured in  this  process  shall  be  rejected.  Unless  otherwise  specifically 
ordered,  the  pipe  shall  be  laid  from  the  lower  end  of  the  line  up- 
ward. The  Engineer  may  require  the  pipe  to  he  laid  with  level,  line 
or  straight-edge  or  in  otlior  manner  that  will  produce  the  result 
above  required,  and  may  require  tbat  a  light  be  set  in  the  last  man- 
hole or  lamp-hole  and  each  pipe  laid  so  that  this  light  shall  always 
be  visible  through  the  section  of  pipe  under  construction. 

When  laid  in  the  trench  as  above  specified,  the  joint  shall  be 
completely  filled  with  mortar  of  one  of  sand  and  one  of  cement  (see 
mortar  specifications)  in  a  manner  fully  satisfactory  to  the  En- 
gineer. If  he  is  not  satisfied  with  the  methods  used  by  the  con- 
tractor, he  may  prescribe  the  method  and  the  materials  to  be  used 
in  filling  the  joints.  Extra  precautions  shall  be  taken  in  wet 
ditches.  Any  excess  of  mortar  on  the  inside  of  the  pipe  shall  be 
cleaned  out  immediately  after  laying  the  joint. 

Concrete. — Broken  stone  shall  be  sound,  hard  limestone,  broken 
as  nearly  regular  as  practicable,  wliich  shall  not  measure  more  than 
2^  inches  in  any  direction,  and  which  shall  be  screened  through  a 
revolving  screen.  It  shall  be  free  from  dust,  loam  or  dirt.  When 
delivered  on  the  line  of  the  work,  it  shall  be  deposited  on  platforms 
made  for  tbe  purpose,  and  the  sub-grade  of  pavement  must  be 
protected  from  injury  by  teams  in  hauling;  All  stone  must  be 
crushed  or  broken  before  being  hauled  upon  the  street,  and  under 
no  circumstances  will  any  stone  be  allowed  to  be  hauled  and  depos- 
ited on  the  street  and  then  broken. 

Concrete  for  server  work  shall  be  composed  of  about  1^  measures 
of  mortar,  as  specified,  and  four  of  broken  stone,  as  above  specified, 
or  clean,  screened  gravel  satisfactory  to  the  Engineer.    The  mortar 
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and  stone  shall  be  so  mixed  in  a  box,  or  on  a  platform,  according 
to  the  directions  of  the  Engineer,  that  every  stone  shall  be  com- 
pletely covered  with  mortar.  It  shall  be  laid  immediately  and  care- 
fully placed  in  layers  about  six  inches  in  thickness,, and  shall  be  set- 
tled in  place  by  gentle  ramming,  only  sujB&cient  to  flush  the  mortar 
to  the  surface.  Before  any  layer  is  covered  by  another,  its  surface 
shall  be  scored  so  as  to  make  a  bond  between  the  layers. 

Concrete  for  foundations  of  pavements,  shall  be  made  of  either 
broken  stone  or  screened  gravel,  as  specified  in  resolution.  The  stone 
or  gravel  shall  be  thoroughly  drenched,  but  contain  no  loose  water 
in  the  heap.  It  shall  then  be  mixed  with  mortar  in  such  propor- 
tions as  will  completely  fill  the  voids  in  the  stone.  When  proper 
proportions  are  determined  for  the  stone  in  use,  they  will  be  ad- 
hered to.  The  general  proportions  will  be  about  1  part  cement  to 
2  parts  of  clean,  sharp  sand  to  4^  broken  stone  or  gravel.  The  mor- 
tar and  stone  shall  be  so  thoroughly  mixed,  as  directed  by  the  En- 
gineer, that  every  stone  shall  be  completely  coated  with  mortar.  It 
shall  then  be  deposited  in  place  and  rammed  until  the  mortar 
flushes  to  the  surface.  The  proportions  of  materials  used  in  con- 
crete may  be  varied  by  the  Engineer  as  found  necessary  to  produce 
the  best  result.  Portland  cement  mortar  will  be  used  if  distinctly 
specified,  otherwise  hydraulic  cement  mortar  -will  be  used. 

No  walking  or  driving  over  the  uncovered  concrete  foundation 
will  be  permitted,  and  it  shall  be  allowed  to  set  for  eight  days,  or 
such  time  as  the  Engineer  may  direct,  before  any  further  work  shall 
progress  on  the  same.  Concrete  shall  be  planked  at  street  and  alley 
crossings  to  permit  travel  to  cross  it  without  injury. 

Concrete  shall  be.  sprinkled  at  night,  when  considered  necessary 
by  the  Engineer,  and  he  may  require  it  to  be  protected  from  the 
sun  in  .hot  weather,  and  from  frost  in  cold  weather,  by  covering 
with  suitable  material. 

The  thickness  of  concrete  foundation  shall  be  6  inches,  unless 
otherwise  specifically  stated. 

The  surface  of  the  concrete  shall  be  parallel  to  the  finished  sur- 
face of  the  street,  and  templets  shall  be  used  as  directed  by  the  En- 
gineer. 

The  Engineer  shall  be  notified  before  concrete  laying  is  begun, 
and  no  work  shall  be  done  until  he  has  examined  and  accepted  the 
sub-grade. 

If  at  any  time,  for  viohxtion  of  these  specifications,  any  concrete 
shall,  in  the  opinion  of  the  Engineer,  prove  entirely,  or  in  any  por- 
tion, inferior,  it  shall  be  removed  by  the  contractor  and  replaced 
in  a  suitable  manner. 

A  trial  will  be  made  of  the  following  specifications  for  street 
foiindati(ms,  that  the  relative  cost  may  be  deter  mined. 

If  natural  cement  is  used  the  {)roporti()ns  for  concrete  shall  be  one 
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part  of  Dahiral  liyclraTjlic  cenieiit,  two  parts  of  sand  and  4|  parts 
of  broken  etonc\ 
■         If  Portland  cement  is  used  the  proportions  for  concrete  shall  be 
one  part  of  Portland  cement,  three  parts  of  sand  and  six  parts 
of  graveL 

FILLERS   FOR   BRICK  PAVEMENTS. 
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Portland  cement  is  now  very  generally  nsed  as  a  filler  for  the 
Joints  in  brick  and  other  block  pavements.  Perhaps  the  Murphy 
grout  was  the  first  application  to  this  purpose,  this  grout  being  a 
proprietary  mixture  of  Portland  cement  and  finely  ground  slag  high 
ill  silicate  of  alumina^  with  water  and  sand  in  proper  proportions 
{substantially  the  same  as  used  with  Portland  cement. 

The  Indianapolis  specifications  for  cement  filler  are  as  follows: 

9.  The  joints  shall  then  be  filled  as  nearly  as  possible  from  bot- 
tom to  top  with  a  paving  cement  or  grout  as  specified  in  the  bid  and 
contract,  and  according  to  a  formula  for  composition  and  consis- 
tency of  same  approved  by  the  Board  of  Public  Works  and  the  En- 
gineer. Sand  may  be  used  as  a  filler  in  alleys  when  specifically 
stated  in  specifications,  to  be  applied  as  directed  by  the  Engineer. 

10.  \¥lien  grout  is  used  it  ninst  be  equal  or  superior  to  a  grout 
composed  of  one  part  of  Portland  cement  by  measure  and  1^  parts 
of  fine  sand,  wliich  will  pass  through  a  3-16-iBch  meah.  It  shall  be 
of  such  consistency  as  to  run  readily  into  the  joints  and  shall  be 
swept  in  rapidly.  The  pavement  shall  be  gone  over  a  sufficient 
number  of  times  to  fill  every  joint.  When  the  foundation  is  of 
broken  stone^  the  Engineer  may  require  the  grout  to  be  put  on  in 
two  coats,  the  first  coat  to  be  of  such  proportions  as  he  nmy  direct. 

Opmions  vary  regarding  the  method  of  applying  the  grouty  some 
first  applying  a  coat  richer  in  cement  than  above  specified  and  fol- 
lowing with  one  similar  to  that  specified.  Experiment  has  shown 
thatj  with  a  broken  stone  foundation^  likely  to  absorb  a  coat  put  on 
too  thin,  the  first  application  may  be  with  advantage  of  a  mixture 
of  one  cement  to  three  gaud,  well  mixed  with  sufficient  water  to 
make  it  run  freely,  and  a]>plied  in  small  qnantitiea  with  sufficient 
rapidity  to  get  it  into  the  joints  without  too  luuch  separation  of 
the  sand  and  cement.  This  serves  to  fill  the  lower  part  of  the  joints 
and  the  top  of  the  sand  cushion.  When  it  has  stood  a  short  time,  it 
can  be  followed  up  with  the  specified  mixture  applied  often  enough 
to  fill  the  joints  completely.  Some  cement  is  saved  in  this  way^  as 
the  joints  are  filled  without  at  the  same  time  filling  a  good  share 
of  the  foundation. 
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CONCRETE  MIXING. 

The  following  specifications  by  A.  P.  Boiler  show  good  practice  in 
mixing  cement  concrete: 

In  general  all  cements  must  be  subject  to  the  usual  standard  of 
inspecting  and  testing  as  recommended  by  the  Am.  Soc.  C.  E.  The 
contractor  must  keep  on  hand  under  proper  shelter  and  convenient 
of  access  sufficient  stock  of  cement  ahead  of  his  wants  to  afford  a 
reasonable  time  for  it§  proper  examination  and  testing.  (Addi- 
tional tests  are  provided  for -when  necessary.) 

The  sand  used  must  be  clean,  sharp,  not  too  fine,  free  from  peb- 
bles and  must  not  soil  white  paper. 

The  water  used  must  be  clean,  fresh  water. 

The  concrete  will  be  mixed  either  by  hand  or  machine,  accord- 
ing to  quantity  needed  and  rapidity  of  requirements.  Any  machine 
used  must  be  one  of  proved  efficiency  and  reliability  for  uniform 
product.  All  component  parts  of  a  concrete  batch  must  be  accu- 
rately gauged  as  to  relative  volume.  Cement  and  sand  must  be 
thoroughly  mixed  dry,  and  be  thoroughly  wetted,  broken  stone  in- 
corporated therewith,  and  only  enough  water  added  by  sprinkling  to 
uniformly  dampen  the  mass  without  wetting  it,  as  may  be  directed. 
The  amount  of  water  required  will  depend  upon  atmospheric  con- 
ditions of  heat  and  moisture,  and  due  allowance  must  be  made  there- 
for. In  hand-mixing,  the  broken  stone  will  be  spread  out  upon  a 
tight  platform  within  a  movable  frame  of  gauged  dimensions,  hold- 
ing an  exact  manageable  batch  of  stone,  9  to  12  inches  deep.  The 
stone  to  be  fiushed  off  uniform  with  edge  of  frame  and  thoroughly 
wetted,  allowance  being  made  when  stone  has  become  highly  heated 
from  the  sun,  when  the  water  quickly  evaporates.  The  sand  and 
cement,  mixed  dry  on  an  adjacent  platform,  to  be  then  uniformly 
spread  over  the  stone  prepared  as  above.  The  frame  will  then  be 
lifted  off,  and  the  mass  shoveled  over  in  rows,  the  men  working 
from  opposite  sides  towards  each  other,  care  being  exercised  not  to 
heap  the  mass,  but  simply  turn  it  over,  keeping  the  original  thick- 
ness. During  this  process  the  sprinkling  to  be  kept  up  to  obtain  the 
required  dampness.  The  operation  to  be  repeated  rapidly  and  only 
so  often  as  may  be  necessary  to  obtain  a  uniform  homogeneous  mass 
of  concrete,  which  must  be  used  as  rapidly  as  possible.  All  con- 
crete must  be  thoroughly  rammed  in  layers,  as  may  be  directed,  with 
metal  rammers  of  any  approved  pattern,  weighing  from  30  to  35 
pounds  each.  Comers  inaccessible  to  direct  long-handled  ramming, 
as  in  air  chambers  of  caissons,  to  have  special  devices  provided  to 
insure  solid  contact  work.  All  concrete  stone  to  be  trap-rock,  or  a 
dense,  fine-grained  blue  limestone,  or  may  be  clean,  screened,  coarse 
gravel,  when  used  with  Rosendale  cement.  All  concrete  stone  must 
be  clean  and  free  from  dust.  There  will  be  three  grades  of  concrete 
required,  designated  by  numbers: 

No.  1.     Concrete  mass  on  roof  of  caissons  and  filling  of  air  cham- 
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bers:  1  part  Portland  cement,  2  parts  sand,  and  4  parts  of  ^-inch 
clean,  broken  stone,  i.  c.^  passing  a  f-inch  screen  and  retained  on  a 
^-ineh  screen. 

No.  3.  Concrete  for  footings  and  hearting  of  piers :  1  part  Port- 
land cement,  2  parts  sand,  and  4J  parts  broken  stone,  miscellaneous 
sizes,  none  over  2  inches  in  any  diameter. 

No,  3,  Common  concrete:  1  part  Rosendale  cement^  2  parta 
sand,  5  parts  gravel  or  broken  stone. 

An  American  Portland  cement  inaTUifacturer  gives  the  following 
proportions  for  concrete  for  various  pnrposes  when  best  qnality  of 
Portland  cement  is  used : 

1  part  Portland  cement, 

2  parts  clean,  sharp  sand, 

4  parts  broken  stone.  (Pass  through  2-inch  ring.) 
Mix  the  sand  and  cement  thoroughly  together-  Add  the  least 
possible  amount  of  water,  and  turn  the  same  over  twice.  After 
thorongbly  wetting  tlie  stone  add  same  to  mixture  of  cement  and 
sand.  Put  at  once  into  mould  and  ram  well.  This  mixture  is  only 
nsed  where  the  ground  may  be  moist  and  extreme  weight  mnst  be 
carried. 

1  part  Portland  cement. 

3  parts  clean,  sharp  sand. 
6  parts  broken  stone. 

This  combination,  when  mixed  aa  above,  will  give  you  a  concrete 
strong  enough  to  cany  the  tallest  building. 
1  part  Portland  cement. 

4  parts  clean,  sharp  sand. 
8  parts  broken  stone. 

This  combination,  mixed  as  above  directed,  gives  you  a  concrete 
strong  enough  for  all  ordinary  construction. 
1  part  Portland  cement, 
5  parts  clean,  sharp  sand. 
10  parts  broken  stone. 

This  combination  is  stronger  and  cheaper  than  you  could  get  by 
using  the  so-called  common  or  Eoscndale  cements. 

Alter  concrete  is  once  set  it  is  a  good  plan  to  keep  it  wet  for 
three  or  four  days. 

CEMENT  STUCCO  FOE  WALLS. 

First  coat,  one-half  inch  thick. 

For  best  results,  the  wall  should  be  furred  off  with  spruce  lath  put 
on  vertically,  12  inches  apart  and  well  nailed. 

On  these  fasten  firmly  expanded  metal  lath. 

Add  fibre  to  the  mortar  for  lathwork. 

Wet  thoroughly  the  surface  to  be  plastered. 

Mix  1  part  nonr.staining  Portland  cement  with  3  parts  mediimi 
sand,  1  part  fine  sand  and  one-half  part  lime  flour.    When  this  coat 
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has  set  hard,  wet  tlie  surface  thoroughly  and  apply  the  second  coat 
(oTie-qiiartar  inch  thick)  with  a  wooden  float* 

Mix  1  part  ncmoiit  as  above,  1  part  fine  sand  and  2  parts  medium 
mm\  or  cTUglied  granite. 

Before  the  second  coat  has  set  hard,  it  may  be  jointed  to  prei^ent 
the  appearance  of  stonework. 

A  small  addition  of  lime  flour  increases  the  adhesion  of  the 
mortar. 

The  finished  surface  should  he  protected  for  iit  least  iwo  weeks 
with  canvas  curtains  or  bagging  saturated  with  water. 

Defects  are  jiahle  to  appear  on  cement  phistered  wall.s  when  (1) 
too  mneh  cement  is  used;  (2)  not  supplied  with  sufficient  moisture; 
(3)  not  troweled  snlTiciently ;  (4)  ]iot  protected  from  variations  in 
temperature  and  drafts  of  air. 

Plastering  work  should  be  done  in  the  spring  aiid  never  during 
freezing  weather. 

PLASTERING    CISTEENS, 

Fox  plastering  cisternSy  one  part  Portland  cement  to  tf^^o  parts 
sand  will  make  a  job  tliat  will  be  impervious  to  watci^  resist  frost, 
and  if  well  done,  last  for  generations. 

In  cistern  and  cellar  work,  if  tht^re  is  any  tendency  of  water  to 
come  in  while  the  cement  work  is  being  done,  that  tendency  must 
be  removed  by  drainage  or  other  wise,  as  the  ^vater  will  press  the 
cement  aside  before  it  is  hard. 

WateH'TIGht  cement  moetar. 

By  the  use  of  lime  putty,  ec^rent  iiiortnr  is  made  moie  thoroughly 
water-proof,  due  to  the  great  dc?isity  of  the  mortar  obtained,  which 
hardens  in  the  water,  provided  the  water  is  not  moving  and  not  too 
cold  or  impregnated  with  acids. 

The  following  proportions  are  best  for  water-tight  mortar : 


Cprnent. 

Lime  Putty. 

Sand. 

1  part. 
1  part. 
1  part. 
1  part. 

li>  part. 

1  part 
1>^  parts. 

2  parts. 

1  part. 
3  parts, 
5  parts. 
i\  parts. 

Tn  makinn  cement  linn^  niovtarj  it  is^  best  to  thoroughly  mix  the 
sand  and  cement  dry,  then  screen  the  lime  ]mtty,  mixed  with  water, 
into  a  mortar  box  and  mix  tlie  whole,  adding  more  water  if  neces- 
eary  till  a  uniform  mortar  of  proper  consiBtency  is  obtained. 

The  coating  may  be  about  f  inch  thick. 

To,  render  the  surface  of  cement  concrete  impervious  to  air  and 
water,  the  double  silicate  of  soda  and  potash  may  be  used. 

Sylvester's  process  consists  in  the  application  of  a  coat  made  of 
I  pound  of  castile  soap  to  1  gal.  of  water,  applied  at  as  near  boiling 
teuiperature  as  possible  and  rubbed  to  n  jatlur  with  a  stiff  brush. 
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After  dryJDg  24  hours  a  second  eoat  of  ^  pound  alum  to  1  gals,  of 
water  is  applied.  Tliree  applications  of  tlie  double  coating  at  inter- 
vals of  24  hours  between  each  coat  are  sufficient,  to  render  bricL 
stone  or  concrete  nmsonry  imperviaus. 

Several  artificial  stones  are  made  which  owe  their  impervious 
qualities  to  ingredients  which  produce  the  same  effect  as  these 
washes, 

POETLAND  CEMENT  FOB  SEWEE  PIPE  AND  BUILDING  STOKE. 

Mixture  of  one  part  Portlaud  cement  to  four  parts  sharp,  clean 
sand ;  put  in  mould  and  tamp  well.  Care  should  he  taken  to  see  that 
too  much  water  is  not  added. 


I 

I 


I 
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MORTAE  FOE  BRICK  AND  STONE  LATINO. 

For  common  mortar  that  will  harden  quickly,  reach  greater 
strength  at  less  cost  than  any  other  cement  mortar,  Portland  ce- 
ment should  be  used  wdth  slaked  lime  in  the  proportions  giYexi 
below. 

The  addition  of  slaked  lime  in  small  proportions  makes  the  mor- 
tar "fat;"'  "rich"  and  pleasant  to  work. 

It  greatly  increases  its  adhesiveness  and  density,  and  contrary  to 
general  belief,  also  adds  to  the  strength  of  Buch  mistures* 

Any  greater  or  any  less  proportion  of  lime  to  the  mixtnres  given, 
will  lessen  the  density,  the  tensile  strength,  the  crushing  strength 
and  the  adhesiveness. 

The  proper  proportions  are  as  follows: 


Portland  Oment. 

Sriud. 

LLmci  Paste, 

1  part. 
1  part. 
J         1  part. 
1  part. 

5  parte. 

6  party. 
8  pHrts. 

10  jiarts. 

1^ 

2 

Thiis  lime  paste  or  slaked  lime  is  more  than  half  water. 
Soak  the  brick  well  before  laying  them  in  cement  or  the  cement 
will  have  no  water  to  make  it  harden. 

SPECIAL  MONIER  CONSTRUCTIONS. 

A  special  application  of  the  Monicr  system  is  the  Eenton  fire- 
proof floor,  which,  except  where  an  arched  form  is  desired,  con- 
sists of  cinder  concrete,  with  barbed  wire  imbedded  alwut  one-half 
inch  from  the  bottom  of  the  slab,  the  number  of  the  strands  per 
lineal  foot  being  proportioned  to  the  span  between  beams  and  the 
strength  desired  in  the  floor.  The  concrete  used  is  made  with  the 
best  grades  of  Portland  cement,  clean,  sharp  sand  and  hard  coal 
or  steam  cinders,  free?  from  ash,  generally  mixed  in  the  propor- 
tion of  1  part  cement  to  2i  parts  of  sand  and  5 J  parts  of  cinder, 
and  thoroughly  and  uniformly  nuxed  by  special  macliinery.   DifHev- 
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ent  t3^pes  of  floor  construction,  adapted  to  different  classes  of  build- 
ings and  to  different  thicknesses  of  floors,  are  used. 

The  weight  of  cinder  concrete,  composed  of  1  part  cement,  2 J 
of  sand  and  5^  of  screened  cinders,  tamped  on  a  wood  center,  will  av- 
erage ninety-five  pounds  per  cubic  foot.  Eighty  pounds  per  cubic 
foot  is  often  given  as  the  weight  of  cinder  concrete,  and  this  is  prob- 
ably about  right  where  the  concrete  is  not  tamped ;  but  for  all  con- 
crete tamped  on  wood  centering,  ninety-five  pounds  per  cubic  foot 
should  be  used  in  computing  the  weight  of  the  floor  and  the  strength 
of  the  steel  beam. 

Lime  mortar  and  ordinary  concrete  will  average  120  pounds  per 
cubic  foot. 

Another  application  of  the  Monier  system  is  to  the  covering  of 
piles  exposed  to  the  ravages  of  the  teredo  navalis  in  sea  water.  The 
casings  are  made  of  cement  mortar  about  cylinders  of  wire  cloth 
and  slipped  down  over  the  piles  until  they  reach  the  bottom.  If 
not  subject  to  shocks  or  blows  from  vessels  or  floating  debris,  they 
are  durable  and  promise  to  be  a  sufficient  protection. 

Portland  ceinent  has  been  used  in  California  for  lining  irriga- 
tion ditches  to  make  them  more  nearly  water-tight.  The  following 
is  a  description  of  thjB  process : 

In  preparing  for  the  cementing  work,  sand  is  first  hauled  from 
nearby  river  beds,  or  washes  as  they  arc  called,  and  dumped  along 
the  line  of  the  ditch  where  it  will  be  required  for  mortar.  Cement 
is  hauled  by  six-horse  teams  from  the  cement  works,  about  ten 
miles  distant.  The  laborers  are  boarded  in  temporary  tent  camps, 
in  order  to  be  near  the  work  as  it  advances.  With  the  exception 
of  a  foreman  and  two  trowelers  ordinary  day  laborers  are  employed. 
A  mortar-bed  on  wheels  is  drawn  by  a  horse  alon^  the  edge  of  the 
canal,  keeping  pace  with  the  plasterers.  Shovelers  in  advance  of 
the  plasterers  clean  out  and  even  off  the  surface,  and  a  man  with  a 
hose  follows  and  sprinkles  the  surface  so  that  it  is  thoroughly  wet 
before  plastering.  ir 

The  sand  is  not  screened,  but  is  selected  to  contain  a  gppd,  pro- 
portion of  coarse  as  well  as  fine  grains  and  to  be  clean.  It  is  mixed 
on  the  portable  bed  in  the  proportion  of  one  of  cement  to  four  of 
sand.  It  is  mixed  with  hoes,  first  dry  then  wet.  The  mortar  is 
then  slid  down  tlie  chute  onto  a  bed  from  whicli  the  sHoveler^  spread 
it  along  the  bottom  and  sides  as  fast  as  the  trowelers  can  spread  it 
to  a  surface.  This  coat  of  plaster  is  generally  made,  from  :J  to 
|-inch  thick  on  canal  work,  but  on  this  work  the  coat  was  from  ^ 
to  |-inch  thick.  Within  fifteen  minutes  after  water  has  beeia  added 
10  the  mortar,  the  last  of  it  is  plastered  on  the  ditch.  The  plas- 
tered surface  is  sometimes  washer]  over  with  a  wash  of  pure  cement 
and  water  applied  with  a  l)rusli  to  make  it. more  impervious  to 
water.     After  standing  a  couple  of  days,  water  is  allowed  in  the 
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iiuished  section,  but  is  liopi  ^tagjiaiit  l>y  meiinfi  t>l  temporary  dm 
tlaniii,  Frum  \hem  rcijiTvuirs  leinpttrary  lines  of  ^-inili  iix>ii  pipee 
carry  water  to  the  mortar  bt^d  as  it  keeps  pace  with  the  construc- 
tion. 

STREET   KAILWAY    FOUJ^UATIONS. 

For  street  railway  work  Chicago  ims  the  following  form  of  con- 
crete construction  under  ties  and  of  making  junctions  of  track 
with  various  kinds  of  pavements : 

Concrete, — The  depth  should  be  determined  by  the  engineer  in 
charge^  but  will  vary  from  four  to  twelve  incheSj  according  to  the 
exigencies  of  the  case,  or  solidity  of  the  foundations.  The  concrete 
width  is  usually  one  foot  out^^ide  the  ties  at  each  side^  or  nine  feet 
Ln  width  for  a  seven-foot  tie.  The  constitoent  parts  of  the  coii- 
ci'ete  are  oue  part  of  cementj  two  parts  of  sand — shar|> — and  four 
or  live  parts  of  broken  stone  or  gravel,  small  enough  to  pass 
through  a  two-inch  ring.  Mix  the  sand  nnd  cement  dry,  and  turn 
over  four  times  before  using  water.  Wet  the  stone  before  adding  it 
to  the  sand  and  cement  and  mix  thoroughly  on  a  boa,rd  platform 
with  tight  joints.  After  spreading  coiici-ete,  ram  it  thoroughly,  un- 
til water  appears  on  the  top,  keeping  it  uniform  and  smooth. 
Spread  one  inch  of  coarse  sand  or  gravel  over  the  concrete  for  tie 
bed.  The  space  between  the  ties  should  bo  filled  with  concrete, 
broken  stone,  gravel  or  sand,  as  the  engineer  decides,  thoroughly 
tamped  or  rolled  and  brought  to  an  even  surface,  ready  for  the  pav- 
ing, which  should  be  impervious  to  water. 

Paving, — In  cities  the  piving  may  be  Belgian  block,  brick,  con- 
crete or  asphalt,  and  in  the  suburbs  ordinary  earth  is  used,  if  bal- 
last of  broken  stone,  gravel,  screenings  or  cinders  is  too  expensive. 

Much  trouble  is  occasioned  by  the  loosening  of  the  pavement 
along  the  rails  and  over  the  ties.  It  should  be  laid  close  and  com- 
pact, with  the  interstices  filled  with  paving  pitch  or  grout,  bo  as  to 
insure  its  being  impendous.  Where  macadam,  concrete  or  asphalt 
is  used,  there  should  be  next  the  rail  a  toothing  of  block  paving 
of  stone  or  brick,  to  prevent  disturbance  of  the  pavemeat  by  the  mil 
vibration. 

Fine  cement  is  used  on  each  side  of  the  rail  web  to  allow  the 
paving  to  fit  against  the  lip  of  the  rail.  The  usual  depth  of  Bel- 
gian blocks  is  six  inches,  and  they  rest  on  a  bed  of  sand  one  inch 
deep.  There  should  be  no  projections  to  prevent  the  pavement 
from  fitting  close  to  the  rail. 

Concrete  is  much  preferred  abroad  for  foundation  to  broken 
stone ;  in  f act>  the  latter  is  never  allowed  to  be  used. 

With  brick  paving,  the  concrete  should  be  brought  to  within  one 
inch  of  the  bottoni  of  the  bricks,  then  on<?  inch  of  sand,  spread  very 
evenly,  and  lastly  the  bricks,  laid  very  true,  no  brick  the  least  bit 
liigher  than  the  adjoining  ones. 
10 
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DATA  FOR  ESTIMATES  OF  CEMENT  WORK 

Experience  of  engineers  and  the  comparison  of  various  tables 
of  amount  and  cost  of  materials  required  for  various  classes  of  work- 
in  which  cement  is  an  ingredient  demonstrate  that  there  are  no 
exact  rules  b}'  which  the  quantities  required  for  a  given  work  under 
a  given  specification  can  be  definitely  computed.  It  is  easy  to  deter- 
mine theoretically  the  amount  of  cement  required  for  a  mass  of 
concrete,  given  the  number  of  cubic  yards  to  be  filled,  the  percent- 
age of  voids  in  stone  and  sand,  and  the  proportions  of  cement,  sand 
and  stone.  The  actual  result  may  vary  uialerialLy  either  in  excess 
or  deficiency  from  this  theoretical  quantity  for  many  such  reasons 
as  the  following : 

The  condition  of  the  stone  when  voids  are  determined  may  vary 
as  to  moisture  and  compactness,  the  method  and  force  used  in  con- 
solidating the  stone  and  its  previous  exposure  to  rain  or  sun  not 
being  uniform.  The  same  may  be  true  of  the  sand.  The  measure- 
ment of  cement  in  original  package  or  after  emptying  into  a  box 
will  make  some  difference.  The  method  of  mixing  materials  is  an 
important  consideration,  in  general  the  moie  thorough  the  mixture 
the  less  the  volume  of  the  resulting  concrete.  The  method  of  put- 
ting in  place  and  the  amount  of  tamping  are  also  very  important 
factors.  The  proportion  of  mortar  to  the  voids  in  the  stone  is  not 
an  exact  measure  of  the  resulting  volume.  The  most  thorough  work 
shows  a  shrinkage  in  volume  of  concrete  from  the  volume  of  broken 
stone,  unless  the  mortar  is  more  than  enough  to  fill  the  voids  in 
the  compacted  stone.    The  same  is  true  to  some  extent  of  gravel. 

.  The  following  estimates  of  quantities  are  therefore  simply  ap- 
proximate and  may  be  exceeded  or  not  attained,  according  to  the 
locs^l  circumstance?.  While  most  of  them  are  the  result  of  actual 
experiments  under  practical  conditions,  the  writer  has  checked  but 
few  of  them  in  his  practice,  and  presents  them  as  being  correct 
under  a  single  set  of  conditions  only,  and  approximately  correct  in 
others.  For  rough  estimates  they  will  answer  satisfactorily.  Each 
engineer  or  contractor  is  soon  able  to  estimate  his  own  quantities 
under  the  conditions  of  the  methods  he  adopts  better  than  he  can 
from  any  statements  of  average  results. 
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PACKING  AND  SHIPPING  CEMENT. 

Ceiueiit  is  packed  in  barrels,  cloth  saeks  or  paper  hags,  as  ordered. 

A  barrel  of  Porlland  L-einent  weighs  nbuut  400  pounds  gross,  and 
should  eontiiin   380  pounds  net  of  cement. 

A  barrei  of  eastern  natural  h}'draulic  cement  weighs  about  330 
pounds  gross  and  should  contain  300  pounds  net  of  cement. 

A  barrel  of  western  natural  bydrauJic  cement  weighs  about  285 
pounds  gross  and  should  contain  265  pounds  net  of  cement     ■ 

Slag  cement  weighs  about  350  pounds  gross,  or  330  pounds  net 

Cloth  sacks  ordinarily  contain  on i> third  of  a  barrel  of  natural 
hydraulic  cement,  but  may  contain  but  one- fourth  of  a  barrel  of 
Poiiland  cement    Paper  sacks  contain  one-fourth  of  a  barreL 

A  carload  of  Portland  cement  usually  uieanB  100  barrels  (40,000 
lbs-)  •  75  barrels  is  the  niininumi  carload,  or  the  same  quantity  by 
weight  in  cloth  or  paper  bags. 

When  cement  is  ordered  in  cloth  sacks,  the  sacks  are  charged  at 
costj  vizr  10  cents  each,  in  addition  to  the  cost  of  the  cement;  but 
when  the  sacks  are  returned  to  the  works  in  good  condition,  freight 
prepaid,  10  cents  is  allowed  for  each,  wnth  a  deduction  of  2  cents 
for  wear  and  tear  in  some  cases. 

For  paper  bags  there  is  no  cliarge^  as  they  are  not  to  be  returned. 

Empty  sacks  to  he  returned,  should  be  safely  tied  in  bundles  of 
ten  or  fifty — giving  the  name  of  the  sender. 

Lime  requires  about  50  per  cent,  of  its  weight  of  water  in  slak- 
ing;  natural  hydraulic  cement,  28  to  31  per  cent.;  silica-Portland 
cement,  22  per  cent. ;  Portland  cement^  20  to  25  per  cent. ;  slag  ce- 
mentj  22  to  28  per  cent. ;  cement  and  sand  mortars,  10  to  23  per 
cent  to  complete  the  proees^s  of  crystallization. 

Sand  weighs  from  80  to  100  pounds  per  cubic  foot  dry  and  loose, 
from  90  to  115  pounds  dry  and  well  shaken. 

Gravel  weighs  from  100  to  120  pounds  per  cubic  foot  loose  and 
about  20  pounds  more  w^lien  well  rammed. 

Crushed  limestone  weighs  about  1)0  pounds  per  cubic  foot,  varying 
somewhat  either  way  with  the  size  and  amount  of  fine  dust. 

Concrete  weighs  about  1 40  pounds  per  cubic  foot. 

Qiucklime  weighs  64  pounds  per  cubic  foot 

Lime  paste,  about  50  per  cent,  water,  one  cubic  foot  of  quicklime 
and  one  cubic  foot  of  water  make  1^  to  IJ  cubic  feet  of  stiff  lime 
paste. 

Portland  cement,  loose,  weighs  70  ^'^  90  pounds  per  cubic  foot; 
packed,  about  110  pounds  per  cubic  foot.  One  barrel  is  3-^  cubic 
feet,  weighing  380  pounds  net,  or  400  pounds  gross.  Foreign  ce- 
ment barrels  contain  31-3  or  less  cubic  feet. 

Natural  hydraulic  cement,  loose,  weighs  about  50  to  57  pounds 
l^n-  cubic  foot ;  packed,  about  80  pounds  per  cubic  foot.  One  barrel, 
265  pounds,  western  cement ;  300  pounds,  eastern  cement  Weights 
of  cement  and  volumes  of  barrels  are  not  uniform.  Nearly  all  nat- 
ural hydraulic  cement  is  sold  in  sacks  as  given  aboYe. 
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To  make  one  cubic  yard  of  Portland  cement  mortar  the  follow- 
ing quantities  of  cement  and  sand  are  required  for  the  proportions 
stated,  the  cement  being  gi\  en  in  barrels,  packed,  and  the  sand  in 
cubic  yards : 


Barrels  of 
Proportions.  Portland  Cement. 

Neat  cement 7.14 

1  cement  1  sand 4.16 


.2.00 

.1.70 
.1.25 
.1J8 


Cu.  Yds. 
of  Sand. 

0 
0.67 
0.84 
0.94 
0.98 
0.99 
1.00 


The  following  table  shows  the  variations  in  amount  of  ingredi- 
ents necessary  to  make  a  cubic  yard  of  concrete.  Tlie  table  appears 
in  the  report  of  a  committee  on  the  use  of  cement  made  to  the  As- 
sociation of  Railway  Su[)erintendents  of  Bridges  and  Buildings,  and 
is  made  up  from  reports  of  such  superintendents  for  various  rail- 
ways, giving  their  actual  practice  and  observation : 


PHOPORTION8.                                          ' 

AMOUNTS   Or-IMOSBDIENTS. 

|3 
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1 
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1 

1 

It 

£8 

II 
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£ 
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1 

± 
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1 
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i 

i 

ti  nr  5 
6  or  e  aiid 

4 

a 

4 
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I 

4 

IK 

i.s 

sbis. 
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Cm.  Y.Jii 
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VorVsere 

unEnKa. 

1,0) 
0.7S 
DM 
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14 
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ha 
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■" 
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0.35 
0.35 
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The  following  table  of  approximate  quantities  of  materials  to 
make  100  cubic  feet  of  finished  concrete  shows  the  reduction  in 
amount  of  cements  used  if  the  ingredients  are  measured  in  the  mix- 
ing box  rather  than  in  the  original  packas^e : 
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Proportions  of  Cem- 
ent to  Afirgregate. 

Barrels  of  Cement 

When  Proportioned 

by  Barrels. 

Barrels  of  Cement 

When  Proportioned 

by  Measurements. 

Yards  of 

Ito    1 

18.3 

15.8 

2.75 

*     2 

11.6     . 

10. 

3.85 

*    3 

8.7 

7.5 

3.95 

•    4 

6.9 

5.9 

4.15 

*    5 

5.6 

4.7 

4.:i0 

'    6 

5.0 

4.3 

4.40 

*    7 

4.4 

3.7 

4.45 

*    8 

3.9 

3.3 

4.46 

•    9 

3.4 

2.9 

4.47 

*  10 

3.0 

2.6 

4.48 

*  11 

2.8 

2.4 

4.50 

»  12 

2.5 

2.2 

4.53 

*  13 

2.4 

2.0 

4.55 

*  14 

2.3 

1.9 

4.57 

*  15 

2.2 

1.8 

4.59 

*  16 

2.1 

1.7 

4.62 

'  17 

2.0 

1.6 

4.6;^ 

'  18 

1.9 

1.5 

4.65 

*  19 

1.8 

1.4 

4.68 

1  **  20 

1.7 

1.3 

4.70 

This  table  is  given  in  the  California  Portland  Cement  Company's 
handbook. 

The  volume  of  mortar  in  fractions  of  a  cubic  yard  necessary  to 
lay  a  cubic  yard  of  masonry  is  as  follows : 

For  Brickwork,  i^  inch  joints 15 

"  U     "        **     25 

"  j|    "        "     40 

Ashlar,  20-inch  courses 0(5 

Squared  Stone  Masonry 20 

Rubble  Masonry 25 

Concrete,  broken  stone 55 


One  barrel  of  Portland  cement  will  cover  the  following  areas 
when  used  as  plastering,  witli  the  various  proi)ortions  of  sand  noted. 
These  areas  are  slightly  less  than  would  be  computed  from  the  vol- 
umes of  cement  mortal r  in  a  preceding  table  on  account  of  wa.ste, 
filling  of  cracks  and  voids,  etc. : 

Thickiioss  Square  Feet  of 

Proportions  in  Barrels.  of  CoatinR.  Area  Covered. 

1  cement  1  sand 1  inch.  67 

»4'  "  90 

W     '*  134 

1  cement  2  sand 1     **  104 

•54     **  139 

lo     ''  208 

1  cement  3  sand 1     **  140 

%     *'  187 

1-2     "  280 
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From  the  Buckeye  Cement  Company^s  handbook  is  taken  the  fol- 
lowing table  of  materials  required  for  cisterns: 


For  Each  Foot  Depth. 

Bottom. 

.2  6 

.3^^ 

0 

fgi^i 

For  these  Columns  Use  Diameter 

<v 

s 

§  pSS 

in  Clear  of  Lining. 

•S3 

& 

fe 

CQ 

Qh 

.2 

® 

1 

si 

tone  Lin- 
ing 1  Ft. 
Thick  (25 
Cu.  Ft.) 

6  c7 

se  Diame- 
ter in 
Clear  of 
Lining?. 

ft 

o 

c 

m 

^-  ' 

CC 

^ 

P 

5 

146 

.73 

.75 

2.30 

1.74 

148 

2.18 

6 

211 

1.04 

.88 

275 

2.09 

215 

.3.14 

7 

288 

1.42 

1.00 

320 

2.44 

292 

4.27 

8 

377 

1.86 

1.13 

365 

2.79 

382 

5.58 

9 

476 

2.36 

1.26 

410 

3.14 

483 

7.06 

10 

587 

2.91 

1.38 

460 

3.49 

596 

8.72 

11 

710 

3.52 

1.51 

500 

3.84 

722 

10.56 

12 

846 

4.19 

1.63 

550 

4.19 

859 

12.56 

13 

992 

4.92 

1.76 

590 

4.54 

1008 

14.74 

14 

1152 

5.70 

1.88 

640 

4.89 

1170 

17.10 

15 

1325 

6.54 

2.01 

680 

5.24 

1343 

19.63 

One  barrel  of  Portland  cement  will  lay  about  60  square  feet  of 
cement  walk  under  the  first  or  general  specification  for  cement 
walks  given  in  the  chapter  on  Specifications  for  the  use  of  Cement. 

From  the  California  Cement  Company's  Imndbook  is  taken  the 
following  table  of  quantities  required  tor  making  cement  pipe,  as 
follows : 


Inside 

Diameter 

Pipe. 


8 

in. 

10 

m. 

12 

in. 

14 

in. 

16 

in. 

20 

in. 

24 

in. 

30 

in. 

m 

in. 

Approximate  Proportions  Cement  to 
Sand  and  Gravel. 


Thickness 

of 

lto3 

Pipe. 

Number  of  Line 

of  Portland 

1      in. 

()1.11 

1      in. 

50.00 

l^Hin. 

37.25 

II4  in. 

28.85 

l\s  in. 

19.20 

Y'U  in. 

14.15 

2      in. 

l()..-)8 

-21.,  in. 

(;.77 

3      in. 

1.70 

1  to  3^ 


1  to  4 


71.30 

81.48 

58.00 

66.66 

13.47 

49.67 

:}:i.()6 

38.47 

22.10 

25.60 

10.85 

19.21 

12.31 

11.10 

7.89 

9.02 

5.18 

6.27 

Number  Feet 

Pipe  to 

Cubic  Yard 

Sand  and 

Gravel. 


137.50 
112.50 
83.81 
64.91 
43.20 
.32.51 
23.80 
15.23 
10.57 
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In  sewer  work,  one  barrel  of  natural  hydraulic  cement  used 
neat  will  lay  the  following  lengths  of  pipe  of  the  various  sizes,  pipe 
being  in  3-foot  lengths : 


Lensrth  1  Bbl. 
of  Cement 

Lenirth  1  Bbl 

of  Cement 

Size  of  Pipe. 

Wm  Lay. 

Size  of  Pipe. 

Will  Lay. 

4 

500 

12 

100 

6 

350 

15. 

75 

8 

200 

18 

65 

9 

175 

20 

60 

10 

150 

24 

50   . 

CEMENT  LABORATORIES 

Space  is  given  for  a  description  of  a  cement  laboi-atory  in  each 
of  three  general  classes,  private,  municipal  and  college,  that  an  idea 
of  the  facilities  available  for  the  examination  of  cement  and  of 
materials  and  processes  for  making  cement  may  be  formed.  Com- 
pleteness of  equipment  is  not  an  indication  of  reliability  of  re- 
ports, since  the  character  and  experience  of  tlu^  o[x^rators  are  the 
controlling  factors,  but  other  things  being  equal,  the  more  com- 
plete the  equipment  the  more  complete  tin?  report  can  be  made. 

LATHBURY    AND    SPACKMAN,    PIIILADELrillA,    PA. 

The  laboratory  of  Lathbury  and  Spackman,  at  1619  Filbert 
street,  Philadelphia,  is  very  fully  equipped  for  the  study  of  raw 
materials  for  making  cement,  the  process  of  making,  and  the  test- 
ing of  the  finished  product. 

The  cement  laboratory  is  fitted  up  with  a  view  to  eliminate,  as 
far  as  possible,  all  errors  of  personal  equation  and  those  due  to 
changing  temperature.  There  is  an  especially  arranged  system  of 
piping  and  tanks  for  the  maturing  of  briquettes,  so  that  tests  can 
be  made  at  any  interval,  from  one  day  to  throe  years.  The 
briquettes  in  the  meantime  are  carefully  maintained  in  chan^ng 
water  at  a  constant  temperature.  This  laboratory  also  contains  a 
2,000-pound  tensile  briquette  machine  for  determining  the  tensile 
strength  of  cement,  and  a  200,000-pound  automatic  compression 
machine  for  crush i]ig  cubes  of  cement  and  concrete. 

The  mechanical  laboratory  is  equipped  with  all  the  machinery 
necessary  for  the  manufacture  of  cement,  including  crushers, 
tube-mills,  a  rotary  and  a  s(;t-ldln,  allowing  ouantities  of  cement  to 
be  made  from  raw  materials  under  the  conditions  similar  to  those 
occurring  in  the  regular  manufacture.  This  plant  is,  in  fact,  a 
complete  miniature  cement  plant.  All  the  niachincTy  in  both  the 
mechanical  and  (-(Uiient  laboratories  is  drivm  by  electrical  power, 
thus  giving  perfect  and  independent  control  of  each  machine. 

The  chemical  laboratoiy  is  thorouglily  supplied  with  all  the  ap- 
paratus   necessaiy    for    the   analysis    of    clays,    limestones,    marls, 
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cementg,  and  all  the  materials  entering  into  the  manufacture  of 
cement. 

New  and  approved  apparatus  is  constantly  being  added  in  order 
that  the  laboratory  may  always  be  abreast  of  the  times,  and  the 
most  accurate  and  scientific  results  may  he  obtained. 

The  records  of  these  laboratories  are  carefully  filed  and  in- 
dexedj  and  extend  back  over  many  years,  being  an  alowst  complete 
record  of  the  cement  industry  of  this  counti7. 

Tests  of  cement  are  made  for  persons  desiring  the  same,  and 
a  very  large  share  of  the  business  of  the  firm  is  the  study  of  ce- 
ment materials  and  the  design  and  superintendence  of  construe- 
tion  of  cement  plants  to  utilize  materials  found  to  be  favorable, 
with  the  necessary  prcliminar}'  estimates  of  cost  of  plant  and  cost 
of  manufacture  of  cement. 

Names  of  other  engineers  designing  cement  plants,  examining 
cement  properties  and  analyzing  and  tei^ting  cement  and  materials 
for  making  cement  will  be  found  in  the  Director}'  lists. 


MUNICIPM.    TESTING    LABORATORY,    PHlLAUELPinA,    PA. 

The  cement  laborator}'  of  the  city  of  Philadelphia  is  under  the 
Department  of  Public  Works  m  the  Bureau  of  Surveys^  in  charge 
of  a  specially  appointed  engineer.  From  a  T>aper  by  E,  L.  Humph- 
reys, formerly  in  charge  of  the  ollice,  have  been  made  some  selec- 
tions desc-ribing  the  methods  niul  apparatus.  Mr.  W.  Pur\is  Tay- 
lor is  at  present  the  engineer  in  charge  of  the  testing  laboratory. 

A  set  of  spec ifi cation Sj  adopted  as  the  city  standard,  forms  the 
basis  for  the  acceptance  or  rejection  of  a  shipment  of  cement. 

The  tests  are  made  from  samples  taken  from  actual  shipments 
on  the  work,  and  not  from  samples  furnished  indiscriminately. 

Samples  are  obtained  by  taking  a  small  quantity  from  one  bar- 
rel in  every  five  or  ten,  depending  on  the  size  of  the  shi.pment,  the 
cement  being  taken  from  the  heart  of  the  barrel  in  order  tio  secure 
a  fair  sample  of  its  fineness  and  quality  from  which  the  sample 
is  dmwn  by  means  of  a  sampling  anger.  The  notitieatLon  card  is 
plac^^d  on  this  sample. 

The  sample  is  brought  to  the  laboratOTV  in  special  collection 
cans  made  of  japanned  tin  in  four  compartments,  each  holding 
about  seven  pounds. 

The  data  on  the  notifieaLion  card  are  entered  in  the  Record 
Book,  which  eventnnlly  contains  all  ihv  information  relative  to  this 
sample,  a  record  being  kept  of  ilie  number  of  the  sample,  the  brand, 
the  dat-e  and  place  of  collection,  whether  the  shipment  was  in  hags 
or  barrels,  the  fineness  in  per  cent.,  date  and  hour  of  mioulding 
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the  briquettes^  time  of  setting  and  the  temperature  of  the  air,  the 
specific  gravity,  the  results  of  the  hot  water  tests,  and  the  tensile 
and  compressive  strength,  both  neat  and  with  various  proportions 
of  sand  for  different  periods  of  time. 

For  weighing  the  material  to  be  used  for  making  the  tests,  the 
laboratory  is  provided  with  a  pair  of  scales  sensitive  to  ^  gramme 
under  a  load  of  2  kilogrammes  in  each  pan.  The  mixing  and 
moulding  is  done  on  a  specially-designed  table,  consisting  of  two 
parts,  each  having  a  plate  glass  top,  one  24  inches  long  by  18  inches 
wide,  on  which  the  mixing  and  moulding  is  done;  and  the  other, 
which  is  3  inches  above  the  level  of  the  former,  is  4  feet  long,  2 
feet  wide,  and  is  used  for- making  the  tests  for  time  of  setting,  and 
for  marking  and  removing  the  briquettes  from  the  moulds. 

The  sample  of  cement  collected  as  just  described,  composed  of 
portions  taken  from  various  barrels,  is  now  thoroughly  mixed  by 
passing  it  through  what  is  known  in  the  laboratory  as  a  No.  20 
sieve.  A  small  portion  is  then  weighed  out  and  made  into  a  paste 
by  gradually  adding  clean  water  from  a  graduate.  The  quantity 
of  water  required  to  produce  a  stiff,  plastic  paste,  of  about  the 
consistency  of  moulding  clay,  is  thus  obtained. 

Having  determined,  by  the  above  test,  the  proper  percentage  of 
water  required  for  the  neat  tests,  1,000  grammes  of  the  sample  are 
weighed  out,  and  placed  upon  the  mixing  table;  a  basin  is  then 
formed  with  this  material,  into  which  the  proper  percentage  of 
clean  water  is  poured,  the  material  is  turned  into  the  basin  by  the 
aid  of  a  trowel,  and  the  mixing  is  completed  by  thoroughly  knead- 
ing the  mass  to  the  proper  consistency  with  the  hands.  It  is  then 
firmly  pressed  into  the  moulds  with  a  trowel  and  the  surface 
smoothed.  The  mould  is  then  turned  over,  and  the  same  operation 
is  repeated.  The  briquettes  are  kept  in  lh(^  moulds  until  they  can 
be  removed  without  injury. 

Moulds, — The  moulds  are  of  brass,  both  single,  and  in  gangs  of 
three  and  five,  in  two .  parts,  to  facilitate  the  removal  of  the 
briquette,  the  parts  being  held  together  by  means  of  a  clamp.  The 
gang-moulds  are  usually  used,  the  briquetto<  being  moulded  three 
or  five  at  a  time,  according  to  the  rate  of  s(?lting. 

The  form  is  that  recommended  by  the  American  Society  of  Civil 
Engineers,  except  that  the  corners  have  been  rounded  by  curves  of 
i  inch  radius.  This  form  has  been  found  to  be  more  easily 
moulded,  and  afterwards  more  easily  adjusted  in  the  testing  ma- 
chine. 

The  moulds  are  kept  clean,  and,  before  the  briquettes  are 
moulded,  are  wiped  with  a  cloth  moistened  with  machine  oil. 

The  sand  is  crusliod  quartz,  all  of  wliich  ])asses  a  No.  20  sieve 
and  is  retained  on  a  No.  30  sieve. 

Mixing  and  mould i]ig  by  hand  has  been  found  to  produce  more 
uniform  results  than  can  be  o})iained  with  any  of  the  machines 
now  in  use. 
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Tlie  briquettes,  prior  to  thi^ir  immersion  in  wakT,  are  kept  in 
moist  air  for  a  pc^riwl  of  twenty-four  hours,  except  in  the  case  of 
flip  twenty-four  hour  tests,  in  which  they  arc  immersed  after  hard 
&et. 

For  this  purpose  there  has  been  designed  a  moist  closet^  which 
has  replaced  the  old  method  of  covering  briquettes  with  a  damp 
cloth.  This  closet,  which  is  made  of  soapst  me  1|  inches  thick,  is 
supported  hy  a  wooden  frame  and  is  3  feet  long,  2  feet  high,  and 
18  inches  wide.  Along  the  front  is  a  strip  of  aoap&tone,  3  inches 
wide,  forming  a  basin  of  the  bottom  of  \hv  closet  in  which  the 
water  is  placed  for  keeping  the  air  moist.  The  d*M>r?  are  made  of 
W04^d,  covered  with  planished  sheet  copper,  and  are  raltbeterl  to  fit 
tightly.  There  arc  two  sets  of  slielves,  the  lower  being  a  wooden 
rack,  and  the  upper  is  formed  of  strips  of  jilate  glass^,  3:^  inches 
long,  3  inches  wide.  When  closed,  the  closet  is  perfeetly  tight,  the 
water  in  the  bottom  keeping  the  air  moist,  preventing  the  briquettes 
from  drying  out  and  thus  cheeking  tlie  process  of  ^setting. 

Briquettes  which  have  iieen  removed  from  the  moulds  are  placed 
on  edge  on  the  glass  shelves,  while  the  moulds  containing  the 
briquettes  t/oo  soft  to  be  removed  are  plat^rd  oti  the  rack, 

A  thin  layer  of  neat  cement  is  spread  over  one  end  of  briquettes 
containing  four  or  more  parts  of  sand,  to  make  a  smooth  surface 
for  numbering  on. 

For  preserving  the  briquet tt»s  in  water,  j^mall  agate  panB  were 
formerly  used,  which  have  now  l>oen  re]>h3ced  by  lar^je  soapstone 
tanks,  six  in  number,  each  7  feet  long,  2^  feet  wide^  and  7  inehas 
deep,  outside  m(\n,«ure.  liaving  a  capaeity  for  f>ver  lO^OfK)  briquettes. 

Tliey  are  Bup])orted  by  two  rranies,  formed  of  steel  shapes.  Each 
tank  is  supplied  with  a  continuous  stream  of  water,  at  a  tempera- 
ture never  less  than  70°  F.,  which  enters  it  one  end  near  the  bot- 
tom through  two  pipes,  and  overflows  through  two  pipes  at  the 
other  end ;  the  pipes  being  so  arranged  tliat  the  water  tlows  uni- 
formly through  the  tanks.  The  rate  of  the  flow  through  the  tanks? 
is  controlled  by  a  valve  on  each  supply  pipe.  The  nmin  feed  pipe 
is  suppli€^l  with  hot  and  cold  water,  from.  pip<^s  provided  with 
valves,  by  whieli  the  temperature  of  the  mixture  is  regulated. 

The  tanks  were  made  of  soapstone  because  it  is  non-absorptive, 
non-corrosive,  and  easily  cleaned.  The  watea'  is  previously  filtered 
before  entering  the  tanks,  and  is  always  clean  ami  pure.  It  has 
been  the  experience  in  the  laboratory,  that  where  briquettes  are 
immersed  in  pans  the  water  becomes  stnmgly  alkaline  unless  it  is 
frequently  changed  nud  the  pans  cleaned.  TnaBmuch  as  tht^se  tanks 
have  replaced  three  dozi^n  small  ])iins  (2*2  inches  x  1*^  inches  x  3 
inches)  it  is  evident  tliat  besides  the  advantage  <if  having  all 
briquettes  iumierst^d  unth-r  perfectly  unif<u*m  conditions,  a  Vi'vy 
gn  at  amount  of  time  and  labor  js  saved. 

Tlie  bri([uettes  are  immersed  on  edge,  and  platiHl  a  slight  dis- 
tance apart  so  as  to  permit  the  free  circulation  of  water  around 
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fhem.  On  the  outside  of  the  tank  opposite  eacli  vow,  celluloid  cards 
are  glued,  on  which  are  marked  in  pencil  the  inchisive  numbers  of 
the  row.  The  briquettes  being  arranged  in  the  tanks  in  consecu- 
tive order,  they  are  easily  located. 

For  determining  the  time  of  setting,  the  laboratory  is  provided 
with  a  Vicat  needle  and  Gilmore's  wires. 

The  Vicat  needle  consists  of  a  frame  bearing  a  movable 
rod  having  a  cap  at  one  end  and  a  needle  having  a 
circular  cross-section  of  one  square  millimetre  at  the  other.  A 
screw  holds  the  needle  in  any  desired  position.  Tlie  rod  carries  an 
indicator  which  moves  over  a  scale  (graduated  to  centimetres) 
borne  by  a  frame.  The  rod  with  the  needle  and  cap  weighs  300 
grammes ;  the  paste  is  held  by  a  conical  hard  rubber  ring  7  cm.  in 
diameter  at  base,  4  cm.  high,  resting  on  a  glass  plate  ,15  cm. 
square. 

To  determine  if  the  paste  is  of  normal  nonsistcncy,  the  needle 
and  cap  are  replaced  by  a  rod  1  cm.  in  diajr.eter  and  a  cap.  The 
rod  then  weighing  300  grammes  shall  sto])  sinking  6  mm.  from  the 
bottom  of  the  ring,  4  cm.  deep,  filled  with  paste. 

For  neat  pastes  the  setting  is  said  to  have  eomiiienced  when  the 
polished  steel  needle  weighing  300  grammes  does  not  completely 
traverse  the  mass  of  normal  consistency.  C(>nfined  in  the  rubber 
ring,  and  the  setting  is  said  to  be  terminated  when  the  same  needle 
gently  applied  to  the  upper  surface  of  the  mass  does  not  sink  vis- 
ibly into  it. 

A  thermometer  graduated  to  1-5°  C.  is  stuck  into  the  mas8  and 
the  increase  of  temperature  of  mass  during  setting  can  be  thus  ob- 
served. The  paste  is  kept  in  the  moist  cloi^et  during  the  operation, 
being  removed  only  to  nuike  trial  tests  of  tlie  setting.    . 

Tliis  is  the  apparatus  adopted  by  the  French  Commission  and 
the  Society  of  German  Cement  Manufacturers. 

Gilmore^s  wires  are  commonly  used  in  this  country  for  deter- 
mining the  time  of  setting.  They  consist  of  two  brass  balls,  each 
bearing  a  wire  having  a  circular  section..  For  the  initial  set  the 
section  is  1-12  of  a7i  inch  in  diameter,  tlu'  l)all  and  wire  weighing 
i  of  a  ])ound.  Vov  hard  set  the  section  is  1-24  of  an  inch  in  dia- 
meter, and  the  w(Mght  is  one  pound. 

For  determining  the  time  of  setting  by  this  melhod,  cakes  of  neat 
cement,  2  or  :>  inches  in  diameter,  ^  inch  thick,  with  thin  edges, 
are  made  on  small  pieces  of  glass.  When  llio  paste  resists  the  gen- 
tic  application  of  the  |  pound  wi7-e,  the  cement  has  attained  its 
initial  set,  and  when  the  |)0und  wire,  o-ently  applied  to  the  surface 
of  the  paste,  ceases  to  make  an  impression,  the  cement  has  its 
hard  set.  For  ([uick  determinations  these  wii-es  give  sufficiently  ac- 
curate results  for  ])i-aciical  pur))oses.  For  moi-e  accurate  dett^rmi- 
TiatioiKS  the   Vicat    uei'dle  is  used. 

In  det(M'mining  the  finen(v<s  of  a  cemeni,  three  sieves  are  em- 
ployed, and  are  known  in  the  hihoratory  as  the  N^o.  r)0,  No.  100  and 
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No.  300,  they  having  approxiiiiately  2,50it,  10,000  and  40,000 
meshf's  per  srjuare  inch  ;  the  tievi*  if?  rntuk^  of  brasB  wire  ch>tJi,  the 
diameter  of  the  wire  btving  .OOIHJ,  .0045  and  .00:30  of  an  inch,  re- 
spectively. In  addition  there  is  a  No.  20  iUid  a  No.  30  sieve  for 
determining  the  relative  sizes  of  various  sand^.  These  have  400 
and  900  mefihes  per  square  inch  respt^ctively,  the  diameters  of  the 
wires  being  respectively  .0165  and  .0123  of  an  iiu;h.  The  sieves 
are  provided  with  a  tightly  iijting  cover  and  pan,  which  prevents 
the  lo.ss  of  the  fine  pcAvder  during  the  operation  of  sieving. 

Tire  scale  for  ascertaining  the  linenet^tj  hus  a  capacity  of  500 
grammes  in  each  pan^  and  is  sensitive  to  one  decigramme  under 
full  load.  This  scale^  together  with  that  for  weighiTig  the  material 
for  making  the  briquettes,  rests  on  a  table  3  fmt  long,  2  feet  wide, 
having  a  s capstone  top. 

The  fineness  (expressed  in  the  percentage  of  residue  left  on  the 
sieve)  is  determined  hj  passing  100  gramines  of  cement  success- 
ively through  the  No.  50,  No.  100  and  No,  200  sieves.  The  sieve 
is  gently  tapJ:^ed  and  sliaken  ^vith  the  hand  o!-  in  an  automatic  ma- 
chine until,  alter  a  few  minutes'  shaking,  no  appreciable  quantity 
passes  through  the  sieve. 

The  specific  gravity  has  replaced'  the  old  weight  per  bushel  test. 

There  are  two  forms  of  appfiratus  in  the  laboratory :  one  accord- 
ing to  Candlot  and  the  other  fjccording  to  Le  Ghatelier. 

The  hot  water  test  apparatus  serves  a  dual  purpose  in  this 
laboratoiy:  (1)  It  is  used  in  the  determination  of  the  specific 
gravity  and  absorption  of  blocks  of  stone^  bricks^  concrete,  etc., 
and  (2)  for  seeking  evidence  of  unsoundness  in  cements, 

It  consists  of  two  tanks,  made  of  22~omice  copper,  and  placed 
one  within  the  other,  the  inner  tank  being  supported  by  three  yel- 
low pine  scantlings  (3  inches  X  li  inches)  running  the  length  of 
the  tank.  These  are  supported  by  a  frame  formed  of  steel  shapes. 
The  cover,  provided  with  steam  vents  and  an  opening  for  the  in- 
sertion of  a  thermometer,  is  made  of  two  sheets  of  copper,  sepa- 
rated by  a  one-inch  layer  of  hair  felt,  and  fitn  tightly  into  the  inner 
tank.  The  cover  is  supported  and  counterbalanced  by  means  of 
weights  and  pulley  attached  t-o  the  upper  frame. 

Both  tanks  are  filled  with  w^ater,  the  levels  being  maintained  by 
bottler  which  automatically  supply  the  los?  due  to  evaporation  or 
other  causes.  The  inner  i^nlc  is  provided  ivith  two  sets  of  shelves 
of  tinned  copper  wire  cloth  with  a  one-inch  mesh,  supported  by 
heavy  copper  angles;  the  lower  shelf  is  alwa}'s  submerged  and  cov- 
ers the  whole  area  of  the  tank,  while  the  upper  bhelf  covers  one-half 
this  area  and  is  always  in  the  -steam. 

The  tanks  are  heated  by  means  of  a  copj>er  coil  supplied  with 
steam,  at  ahout  80  pounds  pressure,  from  a  one-inch  pipe.  The 
water  in  the  tanks  (about  30  gallons)  can  be  raised  to  boiling  in 
about  3  minutes.  The  temperature  of  the  water  in  the  inner  tank 
is  controlled  by  means  of  a  regulator^  which  can  be  set  and  con- 
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stantly  maintains  the  water  in  the  tank  at  any  desired  temperature 
between  100°  and  212°  F.  Cements  are  placed  in  hot  water  main- 
tained at  various  temperatures  for  different  lengths  of  time,  and 
the  results  obtained  are  being  carefully  studied. 

Tensile  Strength. — Briquettes  are  broken  at  regular  stated  pe- 
riods/each  sample  being  tested  for  tensile  strength,  both  neat  and 
with  standard  proportions  of  sand,  for  24  hours,  7  and  28  days. 
Additional  briquettes  are  made,  and  are  systematically  distributed 
for  breaking  at  intervals  of  2,  3,  4,  6,  12,  18  months,  2,  3,  4  and  5 
years. 

For  this  purpose  two  books  are  kept,  a  distributing  book  and  a 
diary.  The  briquettes  to  be  broken  at  longer  intervals  than  28  days 
are  distributed  in  the  former  of  these  books.  Each  brand  of  ce- 
ment occupies  a  page  of  this  book,  which  is  divided  into  columns, 
running  up  and  down,  and  across  each  page;  the  former  columns 
have  headings  appropriate  for  the  various  compositions  (neat,  1  to 
1,  1  to  2,  etc.),  whether  made  in  laboratoiy  or  on  work,  and  method 
of  preservation,  etc. ;  the  cross  columns  are  headed  2,  3,  4,  6,  12, 
18  months,  2,  3,  4  and  5  years. 

In  the  diary  is  entered  under  the  proper  date  on  which  the 
briquettes  are  scheduled  to  be  broken,  the  sample  number,  the 
number  of  the  briquettes,  and  the  hour. 

By  this  means,  it  is  readily  known  what  briquettes  are  to  be 
broken  each  day.  As  a  rule,  the  average  result  of  three  briquettes 
is  taken  as  the  tensile  strength;  in  important  tests,  however,  the 
average  of  five  briquettes  is  taken. 

For  determining  the  tensile  strength,  the  laboratory  possesses 
a  Riehle  and  a  Fairbanks  cement  testing  machine,  each  of  1,000 
pounds  capacity.  These  types  of  lever  machines  are  too  well  known 
to  merit  special  description. 

Plans  have  been  prepared  for  an  entirely  automatic  cement  test- 
ing machine  of  2,000  pounds  capacity. 

A  great  deal  of  attention  is  paid  to  the  results  of  the  tests  of 
mortar  taken  from  a  mixing-box.  The  briquettes  are  made  from 
the  actual  mortar  on  the  work  (1)  as  soon  as  mixed,  and  (2)  just 
before  it  goes  into  the  work.  Experience  has  shown  this  to  be  one 
of  the  best  aids  in  judging  1;he  actual  merits  of  any  brand  of  ce- 
ment. Concrete  cubes  are  also  made  on  the  work,  and  their  weight 
per  cubic  foot  and  crushing  atrength  is  determined,  the  crushing 
strength  giving  an  excellent  idea  of  the  adhesiveness  of  any  brand 
of  cement. 

All  cements  are  from  time  to  time  submitted  to  a  chemical  analy- 
sis. For  this  purpose  the  chemical  laboratory  has  been  equipped 
with  every  facility  for  making  complete  chemical  analyses.  The 
detail  apparatus  is  such  as  will  be  found  in  any  well  equipped  lab- 
oratory, and  does  not  require  further  description. 

In  addition  to  the  regular  tests,  a  great  deal  of  experimental 
work  is  being  carried  on.     Among  the  many  studies  may  be  men- 
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tioned  the  stit^Bgili  of  cement  in  air,  in  hot,  water,  mixed  with 
varioos  adulterants,  and  with  various  proportions  of  diiferent  sands. 

Besides  the  standard  sand  the  laburatory  is  provided  with  Ger- 
man normal  and  various  kinds  of  natural  santls. 

The  temperature  of  the  laboratories  m  uenally  between  60"*  and 
70''  F.  It  is  never  pennitted  to  fall  below  00°  F. ;  this  being  regu- 
lated by  steam  heat.  In  summer  the  windows  are  kept  closed,  and 
the  temperature  rarel}'  rises  above  80*"  F. 

At  the  end  of  each  year  the  results  of  the  year  s  tests  are  aver- 
agedj  each  brand  of  cement  being  rated  according  to  this  average, 
Llie  reqiiirementB  of  the  specili cations  for  the  ensuing  year  being 
fixed  in  accordance  with  these  results. 

The  city  of  Philadelphia,  as  a  direct  result  of  maintaining  this 
lab  oratory  J  is  using  much  stronger  cement  at  a  less  cost  than  for- 
merly. The  city  consimies  approximately  each  year  about  100,000 
barrels  of  natural  cement,  and  30,UU0  barrels  of  Portland  cement. 
It  can  be  safely  assumed  on  tlie  basis  of  the  prices  prevalent  in 
lSd2  (when  the  laboratory  was  permanently  established),  and 
those  prevalent  in  1896,  that  the  city  has  saved  in  the  four  yea^rs 
over  $70,000.  The  cost  of  maintenance,  exclusive  of  salary  during 
this  time,  has  been  less  than  $500  per  year.  In  other  words,  the 
city  has  saved  $70,000,  at  a  cost  of  less  than  10  per  cent,  by  the 
maintenance  of  this  laboratory. 
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The  cement  laboratory,  which  is  a  part  of  the  general  engineer- 
ing Jaboratoryj  contains  a  complete  sii])ply  of  small  apparatus  sueh 
a^  sieves  for  testing  fineness,  briquette  moulds,  scales^  etc. 

There  is  an  Olsen  cement  testing  machine  of  1,000  pounds  ca- 
pacity^  and  a  Fairbanks  ''shot*'  cement  testing  machine,  also  of 
1,000  pounds  capacity.  For  testing  compressional  and  flexural 
strength  of  concrete,  there  are  four  machines  running  from  30,000 
pounds  capacity  up  to  300,000  pounds  capacity.  There  is  a  ma- 
chine for  testing  concrete  under  the  blow  of  the  falling  weight. 

Keports  are  furnished  of  the  results  ol  tests  of  samples  of  ce- 
ment or  concrete  submitted  by  city  engineers  or  others.  Commu- 
nications should  be  addressed  to  Prof.  W,  F.  M.  Goss,  Director  of 
the  Engineering  Laboratory. 

A  list  of  cement-testing  laboratories  containing  names  and  loca- 
tions of  many  private,  municipal,  governmental  and  college  labora- 
tories will  be  found  in  the  directory  in  its  proper  place.  It  has 
not  been  easy  to  determine  in  all  cases  whether  some  of  the  labora- 
tories named  are  open  to  commercial  work.  Some  of  the  college 
laboratories  and  practically  all  of  the  municipal  laboratories  can- 
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not  be  called  upon  for  toFts  beyond  t.lieir  own  n'^uirements,  but 
in  Jiiany  cases  it  is  |K>Bgibl(^  to  arrange  for  &/  usi'  of  results  ob- 
tained in  their  own  work  or  for  the  nse  of  the  apparatus  imder 
proper  restrictions  when  coniniereial  tasting  laboratories  are  not 
convenient  to  access.  , 
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An  important  part  of  the  question  of  cost  of  cement  is  the  rate 
of  freight  which  nuist  he  paid  from  the  factory  to  the  consumer. 
A  knowledge  of  the  freight  ratas  prevailing  is  of  value  to  the  pur- 
chaser of  cement  in  many  ways,  besides  the  simple  knowledge  of 
the  amount  he  must  pay  out  on  this  account. 

Thus  it  will  sometimes  enable  him  to  determine  whether  inferior 
cements  from  a  distance  are  being  oilereci,  the  subtraction  of  freight 
rate  from  the  price  delivercxi  showing  the  actual  cost  of  the  ce- 
ments and  permitting  comparison  of  such  cement  figures  as  a  basis 
of  comparison  of  qualities,  which  is  frequently  of  much  value. 

The  table  of  freight  rates  on  cement  is  constructed  on  the  fol- 
lowing plan :  In  the  vertical  column  at  the  right  of  the  table  is 
a  list  of  the  prominent  localities  at  which  cement  is  manufac- 
tured. The  headings  of  the  columns  across  the  page  contain  the 
names  of  certain  prominent  distributing  points.  At  least  one 
such  point  for  each  State  is  given,  and  in  some  cases  more  than 
une.  At  the  intersection  of  a  horizontal  line  and  a  vertical  col- 
umn will  he  found  the  rate  upon  cement  in  carload  lots  from  the 
factory  located  at  the  place  named  on  the  horizontal  line  to  the 
city  named  at  the  head  of  the  column.  Thus  the  rate  on  cement 
from  AkroUj  N.  Y.,  to  Indianapolis,  Ind.,  is  found  to  be  13  cents 
per  hundred  pounds.  The  rates  in  the  table  are  all  in  cents  per 
hundrecl  pounds,  except  those  marked  with  a  dagger,  (  f  )  which 
arc  per  ton,  and  those  marked  with  a  section  mark,  {  §)  which 
are  per  barrel. 

The  table  ha.s  most  of  it  been  prepared  from  the  reoords  on  file 
hi  the  office  of  the  Interstate  Commerce  Commission,  under  the 
direction  of  the  Assi&tant  Secretary,  M.  S.  Decker,  and  that  it  is 
complete  and  accurate  is  beyond  question.  Our  thanks  and  those 
of  the  users  of  the  table  are  due  to  the  Commission  and  its  officers. 

A  few  rates  within  the  borders  of  the  same  State,  the  filing  of 
which  with  the  Commission  is  not  required  by  law,  have  been  de- 
tei'mincd  otherwise  and  insc^rted.  These  rates  are  subject  to  more 
11 
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fluctuation  tliaii  the  inti  rstiite  ratt38,  but  the  avuni^^c  remains  at>out 
as  stated. 

In  many  ca^es  it  wa.<  found  tJiat  tlierc  were  no  published  through 
rates^  and  wmo  of  tin-  rates  shown  in  the  table  were  arrived  at  by 
ciMubi nation-  of  existing  rates.  In  a  few  cases  where  there  arc 
no  juihli.-slied  through  rate^  and  the  manner  of  determining  the 
through  rates  wm8  not  entirely  clear,  no  rates  aie  shuvvm.  In  tlie^e 
cases  the  distanee  to  which  cement  must  be  shipfH  d  is  feuch  that 
shipniGnts  are  not  likely  to  be  made. 

The  local  purchaser  of  cement  can  determim'  the  rate  to  his  own 
city,  if  not  in  the  talkie,  by  procuring  ir<jm  his  local  freight  agent 
the  rate  on  his  local  road  to  the  proper  distributiiig  peint  given  in 
the  table,  and  by  adding  the  tabular  rate  to  this  bxal  rate  he  will 
determine  the  rate  of  freight  he  must  pay. 
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Parkhurst 
Combined  Curb 
and  Gutter 


THE  BEST 


There  is  ni>  Umestone  or  sandstoeie  equal  to  it  in  durabilily. 

There  is  not hini^  eqyal  to  ft  far  ornatnentation  and  beayty. 

It  is  water-tiglit. 

It  Is  made  with  joints  which  take  care  of  contraction  and  expansion* 

Sections  can  be  removed  without  marring  adlolnlng:  sections. 

It  is  stronger  In  construction  than  any  other  form  of  curb  and 
j^utter. 

The  owner  of  the  Parkhurst  Curb  and  Qutter  confines  his  business 
to  this  form  of  work  —  it  i^  the  best  of  its  klnd>  and  his  sole  aim  is  to 
uphold  its  pre-eminent  reputation  by  the  most  careful  and  reliable 
work* 

WHERE  IT  IS  IN  USE 

Ten  years  ago  over  five  miles  of  Parkhurst  Combined  Curb  and 
Gutter  was  constructed  on  Louden  road,  Lakeside,  flinn.,  a  suburb  of 
Ouluth,  on  a  most  treacherous  clay  soil.  The  only  foundation  was 
sand  and  gravel  (6  Inches  thicks  and  no  drain  tile*  it  Is  today  in 
perfect  preservation.  Over  a  hundred  miles  of  Parkhurst  Combined 
Curb  and  Gutter  has  also  been  in  use  for  years  in  the  following  cities, 
and  I  refer  with  pride  to  Its  present  condition  and  established 
reputation : 


liicliEiiiaiioli^,  Itirl. 
Tt*rrf>  Hfiiitf ,  fnd. 
Ilidntlk.  Minn. 
Kansas  City,  Mo. 
DaytonfO. 
Muncie,  lod* 


FraDklin,  lad. 
NoblpMTillp,  hit], 
ilbaiiy,  N.  Y. 
Rochester.  M.  Y, 
Pilt^biirer,  Pa. 
Syracuse,.  N.  Y, 
MifiiieapcilLs  Mitifi. 


Kokomo,  iDd. 
Br<Hikl.vii,  N.  V. 
Utica,  N.  Y. 
WonlunRtnii,  Ind 
Bluff  ton,  lad, 
Owfnjiboro,  Ky. 
Fort  Way  no,  Iiul. 


Evansvillp,  Ind* 
Wabash,  Iiid. 
roUiinbus,  tnd. 
Anderson,  Ind. 
Marion,  Ind. 
Laf»>'E>tte.  Ind. 


Parichurst  Combined  Curb  and  Qutter  can  and  should  be  used  in 
connection  with  gravel ,  macadam,  bricic,  wooden  block  and  asphalt 
pavements.  

CORRCSPONOENCt   INVITED. 


D,  C,  BUNTIN,  17  Glaypool  Block,  INDIANAPOLIS,  IND. 
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EXPLANATION  OF  REFERENCE  NOTES 

A.  The  existence  of  companies  marked  thus  is  reported,  but 
letters  to  them  have  neither  been  answered  nor  returned  unde- 
livered. 

B.  No  information  has  been  received  directly  from  the  com- 
panies marked  thus,  but  that  given  is  received  from  authoritative 
sources  and  is  believed  to  be  entirely  correct.  Ample  opportunity 
for  corrections,  if  necessary,  has  been  given  ajid  no  corrections 
have  been  received. 

C.  Companies  marked  thus  have  furnished  the  information 
given  and  have  failed  to  respond  to  requests  for  further  statements. 

D.  Companies  marked  thus  have  furnished  a  small  amount  of 
information.  Additional  information  given  is  believed  to  be  cor- 
rect, as  ample  opportunity  for  correction  if  erroneous  has  been 
given  and  no  corrections  have  been  received. 

E.  Information  regarding  amount  of  capital  stock  of  companies 
marked  thus  has  been  withheld  by  their  oflBcers. 

F.  Partnerships  or  individuals  conduct  business  under  the 
names  marked  thus.     All  others  in  the  list  are  incorporated  com- 
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DESCRIPTIONS   OF   WORKS  AND   OF   PRO- 
CESSES FOR  THE  MANUFACTURE 
OF   CEMENT 


The  deacriptioiiB  of  works  aud  pruce,sf?t>s  wliieb  follow  linve  been 
made  as  brief  as  possible,  but  are  bi4ieved  Uj  give  valuable  iudica- 
tioDS  of  tlie  character  of  the  oiateiiabs  and  the  procegtsCB  used.  It 
is  evident  that  but  few  uiauufacUirers  wtio  liav^'  sf)ent  money  and 
time  in  developing  new  methods  and  in  working  out  economies 
of  time  and  materials  will  be  ready  to  give  full  dt^criptions  of  all 
steps  of  tlie  process,  thus  h:>sing  the  advantage  of  the  experience 
which  has  cost  tlieui  so  much.  It  is  also  evident  that  a  sufficient 
description  of  process  and  materials  to  enable  a  judgment  to  he 
formed  as  to  the  probable  quality  and  uniformity  of  quality  of 
product  is  of  material  benefit  to  the  reputation  of  a  manufacturer 
of  good  niaterialj  when  it  appears  in  such  a  book  as  this. 

In  one  or  two  eases  under  each  proetiss  us^^d  there  will  therefore 
be  found  a  description  long  enough  to  give  one  slightly  familiar 
with  cement  making  processes  an  idea  of  the  x>roptif  steps  t-o  be 
taken^  while  the  descriptions  of  other  works  are  reduced  t<j  the 
lowest  terras  consistent  with  clearness. 

Without  a  eomplet-ed  chapter  to  exhibit,  it  has  been  ini possible  to 
convince  some  mauutaclurers  of  tlie  benefit  of  tlic  shorter  descrip- 
tion, giving  general  stat^mentj^  oi;  niethmls  and  full  statements  of 
materials  so  that  some  plants  are  representetl  but  slightly  in  this 
chapter.  Every  manufacturer  mentioned  has  had  an  opportunity 
to  furnish  such  items  for  the  description  as  he  w^ould  he  willing  to 
appear  anil  a  proof  of  each  description  has  been  sent  to  the  manu- 
facturer for  his  correction  and  extension. 

Our  thanks  are  due  to  the  officers  of  nearly  all  the  companies 
for  their  courtesies  in  furnishiufr  information  and  in  correctiug 
and  supplying  deficiencies  in  descriptions. 

A  very  few  companies  have  failed  to  res|>ond,  and  one  or  two 
have  requested  the  suppression  of  all  information.  In  the  de- 
scriptions which  folltnr  all  lliese  facts  will  he  stated  as  fully  as 
s(M?ms  necessary. 
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The  value  of  the  book  depends  so  largely  upon  its  independence 
of  any  intluencos  which  would  t^uppross  unwelcome  facts  or  which 
would  unduly  exalt  })articular  methods,  that  it  has  not  been  pos- 
sible to  accede  to  all  the  requests  of  the  few  companies  alluded 
to,  and  the  information  given  is  set  forth  as  the  best  judgment 
of  the  editor  as  to  the  actual  facts.  Where  other  authority  is  neeesi- 
sary,   it  is  freely  quoted  and  basis  for  the  statements  is  given. 

Reference  should  be  made  to  the  list  of  companies  in  the  fol- 
lowing pages  of  the  directory  for  information  regarding  officers, 
capitalization,  capacity,  agencies,  etc. 

AMERICAN  CEMENT  COMPANIES. 

ACME  PORTLAND  CEMENT  COMPANY,  Camden,  N.  J. 
See  Note  A,  page  152. 

AJAX  PORTLAND  CEMENT  CO]\IPAXY,  Jersey  City,  N.  J. 
See  Note  A,  on  page  152. 

AKEON  CEiMENT  WOKKS,  Akron,  X.  Y.— These  works  man- 
ufacture the  Akron  Star  Brand  of  natural  hydraulic  cement  by  the 
usual  methods  of  making  such  cement,  described  elsewhere,  the 
product  being  marketed  by  the  Union  Akron  Cement  Company,  of 
Buffalo,  N.  Y.,  to  which  reference  should  be  made  for  further 
details. 

THE  ALABAMA  PORTLAND  CEMENT  (COMPANY,  Dem- 
opolis,  Ala. — The  works  are  under  construction  and  information 
regarding  them  is  withheld  by  the  officers  at  this  time.  Sturtevant 
mills  are  being  installed  for  pulverizing  lh(j  limestone  to  be  used. 
The  brand  will  be  the  letters  A  P  C  in  a  diamond. 

THE  ALAMO  CEMENT  COMPANY,  207  Main  avenue,  San 
Antonio,  Texas. — This  company  mannfactures  Portland  and  nat- 
ural hydraulic  cements  whicli  have  1)(H'ii  used  in  buildings  in  vari- 
ous cities  of  Texas.  F.  L.  Smidth  &:  Cu.'s  Davidsen  tube-mills  are 
used  for  grinding  raw  materials  and  natnral  cement  clinker. 
Information  regarding  i-aw  materials  and  process  of  manufacture 
has  been  withheld.  The  works  have  a  capacity  of  250  barrels  a 
day  and  have  been  in  operation  since  1880. 

THE  ALMA  POPtTLAXl)  CEMEXT  (H)MPANY,  Wellston, 
Ohio,  is  a  corporation  organized  under  the  hiws  of  the  State  of  Ohio, 
with  works  at  Wcllston,  Jackson  county,  Ohio,  and  main  office  at 
Pliiladel])]iia,  Pa.  The  company  manufactures  a  true  artificial 
Portland  cement  from  a  mixture  of  limestone  and  clay  by  the  rc^tary 


Parkhiirst  Combined  Curb  and  Gntter.    See  pages  77,  119  and  151. 


Modern  Cement  Machinery 

ROTARY  KILNS 


Tube  mills  of  variou.s  sizes  for  both  wet  and  dry  griodin^. 


TUBE  MILLS.       MIXERS. 
BALL   MILLS.       GRINDING  PANS. 
CRUSHERS.         AGITATORS, 
PULVERIZERS,    PUMPS,  ETC. 


<i%> 


We  are  prepared  to  furnieh  rotary  kiln&io  FIVE  differeDt  designs,  and 
adapted  for  electrical  traoerivisifiion.  Otir  line  is  complete  for  manufacturing 
on  either  the  WET  or  DRY  prtMji^ss,  and  we  respectfully  solicit  the  correa- 
pondence  of  those  about  to  engage  in  the  manufacture  of  eemeut. 


THE  BON  NOT  COMPANY 

CANTON,  OHIO,  U.  S    A. 
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process.  The  works  were  designed  by  Lathbury  &  Spackman.  The 
entire  machinery  throughout  the  plant  is  driven  by  electrical  mo- 
tors. The  machinery  is  most  modern,  having  been  in  operation 
since  1898.  Cement  is  burned  with  pulverized  coal  dust  in  rotar} 
kilns.  Smidth  ball  and  tube-mill?  are  used  for  grinding  raw  ma- 
terials and  Portland  cement  clinker  and  for  pulverizing  coal.  This 
is  the  first  plant  erected  in  this  country  to  manufacture  Portland 
cement  by  the  rotary  system  and  using  limestone  and  clay.  It  is 
also  the  first  plant  to  use  a  complete  electrical  installation  for  the 
transmission  of  power.  The  entire  plant  is  designed  and  con- 
structed in  order  to  make  the  system  of  manufacture  as  nearly  au- 
tomatic as  possible.  The  Webster  Manufacturing  Company's  ele- 
vating, conveying  and  power  transmission  inachinery  is  used.  Key- 
stone Electric  Company's  motors  are  installed,  there  being  one  50 
horse-power,  two  33  horse-power,  one  25  horse-power,  one  15  horse- 
power and  one  10  horse-power  motors. 

The  company  secures  their  supply  of  limestone,  clay  and  coal 
from -large  deposits  owned  by  them  close  to  the  mill.  The  works 
are  located  at  Grand  Crossing,  just  outside  of  Wellston.  Ship- 
ments are  made  over  the  Baltimore  &  Ohio  railroad,  Hocking  Val- 
ley railroad,  Cincinnati,  Hamilton  &  Dayton  railroad,  and  Ohio 
Southern  railroad. 

Chemical  analysis  of  the  finished  product  shows : 

Lime  (CaO),  65.88  per  cent. :  Silica  (SiOg),  21.().3:  Alumina  (AI2O3),  6.70: 
Iron  (Fe203),  4.75:  Magnesia  (MgO),  1.10:  Suli)huric  Acid  (SO3),  1.15. 

THE  ALPENA  PORTLAND  CEMENT  COMPANY,  Alpena, 
Mich.,  a  Michigan  corporation,  began  operations  about  March  1. 
The  materials  used  are  soft  limestone  and  clay  shales.  The  semi- 
wet  process  is  used.  The  Bonnot  Company's  rotary  kilns  and  ball 
and  tube-mills  are  used  for  calcining  and  <,^rinding.  Chemical 
analyses  of  the  raw  nicaterials  give  results  as  follows: 

Limestono.  Shales. 

Carbonate  of  Lime 98.14 

Lime 9.69 

Alumina  and  Iron 0.58  20.68 

Silica O.a^)  55.68 

Magnesia 0.65  2.35 

Alkalies 1.20 

Loss 10.04 

The  Bonnot  Co.,  Canton,  (>.,  niannfactnre  cement  machinery. 
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Only  laboratory  samples  of  cement  were  available  in  time  for 
publication  in  IhiB  hook. 

THE  ALPHA  PORTLAND  CEMENT  COMPANY  is  a  New 
Jersey  corporation  with  office&  at  Easton,  Pa.,  and  works  at  Alpha, 
N.  J.,  on  the  ma.m  line  of  the  Lehigh  Valley  railroad.  The  com- 
pany owns  140  acres  of  cement  rock  lying  from  0  to  5  feet  belaw 
the  surface,  quarried  85  deep  and  extend in^^  tlown  185  feet  from 
the  surface  witliout  change  in  nature  as  t^liow  ji  by  borings.  About 
4  per  cent,  of  limestone  must  be  added,  and  this  is  obtained  froni 
the  Lebanon  valley.  The  two  kintls  of  rock  are  mixed  at  the 
crushers,  where  the  hrst  reduction  in  .size  is  made.  The  mixture 
then  goes  to  four  crackers  and  thence  to  a  dryer,  whence  it  goes  to 
nine  of  the  Brad  ley  Pulverisscr  Company's  Griffin  mills  and  hall 
and  tube-mills.  Each  Griffin  mill  requires  25  hors^'-pow^er  to  run 
it,  the  ball  mill  30  horse-power  and  the  tube-mill  70  horse-power. 
Tlie  capacity  of  the  baF  and  tube-n  ills  is  three  times  that  of  a 
Gritfin  mill.  From  these  mills  the  material  goes  to  ten  rotary 
kilns  with  a  capacity  of  150  barrels  a  day.     One  hundred  tons  a 


NAIAD 


!! 


Pulveiiaes  to  an  impalpa- 
ble powder,  cenient,  clin- 
ker, liTnestone  or  any  lirrr^l 
inaterial  in  one  oi>enition. 


NO 

BETTER  MILL 

MADE 

8eud  for  Our 
Reduced  Price- List. 


NEWELL  MANUFACTURING  CO.,  149  Broadway,  NEW  YORK 
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day  of  pulverized  coal  are  burned  in  the  kilns.  From  the  kilns 
the  burned  clinker  is  elevated  to  the  coolers,  vertical  iron  cylin- 
ders witli  air-blast  through  them.  Thence  the  clinker  passes 
through  crackers,  Griffin  mills,  fifteen  in  number,  and  F.  L. 
Smidth  &  Co.^s  Davidsen  tube-mill.  The  American  Blower 
Company^s  apparatus  supplies  the  draft  for  dryers  and  coal  burning 
in  kilns.  The  Robins  conveying  belts  distribute  the  materials  as 
required  and  the  S.  Howes  Company's  packers  are  used  for  putting 
cement  in  shape  for  shipment.  The  motive  power  consists  of  a 
1,000  horse-power  engine,  a  125  horse-power  air  compressor,  and 
six  auxiliary  engines.  The  large  engine  drives  the  machinery  in 
the  raw  material  mill  by  one  shaft  and  eleven  Griffin  mills  in  the 
clinker  department  by  another.  One  of  the  larger  auxiliary  en- 
gines drives  the  remainder  of  the  clinker-grinding  machinery,  and 
another  the  coal-grinding  machinery.  Steam  is  furnished  by  eleven 
boilers,  requiring  50  tons  of  coal  a  day.  The  water  supply  is 
pumped  to  a  reservoir  from  the  Delaware  river.  Testing  and 
chemical  laboratories  well  equipped  are  in  constant  use.  Electric 
transmission  of  power  is  planned,  the  current  to  be  generated  by 
water-power  at  Raubsville,  two  miles  distant,  where  1,800  horse- 
power can  be  developed.  A  new  cement  plant  is  under  construc- 
tion using  ball  and  tube-mills  and  rotary  kilns.  The  two  will  have 
a  capacity  of  3,500  to  3,700  barrels  of  cement  a  day.  Analyses  of 
the  raw  ground  material  (mixture)  and  of  the  finished  product  are 
as  follows: 

Raw  Material.  Cement. 

SiO^ 11.96  20.38 

Fe,03 2.72 

AI2O3 4.64 

AI2O3  -l-Fe^Oa 10.58 

CaO 42.12  63.30 

MgO 2.11  2.86 

CO 35.44 

SO3 1.13 

Water,  graphite,  and  organic  matter..   1.01  1.75 

The  profluet  has  been  iisrd  in  many  important  works  in  al]  parts 
of  the  country.  Some  large  undertakings,  using  10,000  barrels  or 
more  each,  are  the  Philadelphia  Bourse,  Odd  Fellows'  Hall, 
Archaeological  Muj^^um  in  Philadelphia;  new  Fair  building  and 
Eiffel  tower,  the  Illinois  Central  subways,  walks  and  retaining 
walls,  and  walks,  curbs,  tunnels,  cribs  and  other  public  works  in 

Buhr  Mills  are  made  by  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 
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Chicago;  United  Statet?  GoveriioM^nt  work   in  Now  York  harbor 
and  Floridfi ;  the  HolyokLi  and  Meridian  dains,  in  Massathusetta. 

ALSEN^S  AMEilKLVN  PORTLAND  CEMENT  WORK8 
tire  luider  conj^tnictiou  at  Wt'st  Camp,  near  ("att^kill,  N.  Y.,  upon 
dt^signs  made  by  Lathbur}^  and  Sfjaeknian.  The  dij  procesti  will 
hii  used,  Davidsen  tube-mills  will  be  used  in  grinding  Portland 
cement  clmlver  and  in  pnlverizing  coaL  The  works  will  cost  iibont 
$1,000,000,  and  the  rapitalization  of  the  American  company  is 
aijout  $3,350,000,  A  single  brand  of  Portland  cement  will  be 
niafle.  Sinclair  and  Babson,  143  Liberty  street,  New  Y^ork,  arc 
agentf^  for  the  foreign  and  for  the  American  company.  Further 
information  is  withheld  until  the  completion  of  the  works.  The 
company  is  reported  to  have  aecpiired  cement  lands  in  the  vicinity 
of  Nazareth,  Pa.,  also.  _ 

THE  AMEEICAN  CEMENT    COMPANY    OF   NEW    JEESEYA^''*^^ 
with  main  offices  at  No.  22  South  Fifteenth  street,  Philadelphia, 
Pa.,  is  a  New  Jersey  corporation   o\niing  the  Aioeriean  Cement 
Company  of  Pemigylvania,  with  works  at  Egypt,  Pa.,  and  the  Jor- 
dan Portland  Cement  Works  at  Jordan,  N.  Y-,  the  manufacturing 

GRINDING  MACHINES 

Single  and  double  shaft  mixers* 


I 


Mac  hi  ties  for 
moulding  plastic 
materials 


1r 


THE  CHAMBERS  SELF-CONTAINED  DRV-PAN. 

(Pritpntpri  Dec,  2fi,  1893,  and/.>ct.  n>  IB^s.) 


CHAMBERS   BROS.   COMPANY 

Fifty- Second  and  /Vledla  Sts.,  PHILADELPHIA,  PA. 
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branches  of  the  business,  also  the  Lesley  &  Trinkle  Co.,  of  No. 
22  South  Fifteenth  street,  Philadelphia,  Pa.,  and  the  United 
Building  Material  Company,  of  13-21  Park  Row,  New  York  City, 
the  sales  departments  of  the  business.  The  five  works  located  at 
Egypt,  Lehigh  County,  Pa.,  are  the  Bgjipt  Portland  Cement 
Works,  the  Pennsylvania  Portland  Cement  Works,  the  Columbia 
Portland  Cement  Works,  the  Giant  Portland  Cement  Works,  and 
the  Giant  Rotary  Portland  Cement  Works.  The  total  capacity  of 
the  six  works  at  Egypt,  Pa.,  and  Jordan,  N.  Y.,  is  about  5,000  bar- 
rels per  day  for  all  brands.  Three  brands  of  cement  are  manu- 
factured, the  Giant  brand  of  Portland  cement,  the  Union  brand 
of  natural  hydraulic  cement  and  the  Improved  Uiiimi  brand,  whicli 
is  a  mixture  of  natural  hydraulic  cement  with  Portland  cement. 

Portland  cement  was  first  made  at  the  works  in  1884,  beginning 
with  dome  kilns,  which  are  still  in  use  at  four  of  the  plants.  Ro- 
tary kilns  were  put  into  the  new  plant  erected  in  1898  and  addi- 
tional ones  again  in  1900.  Lathbury  &  Spackniaii  were  the  design 
ers.  The  ordinary  upright  kiln  is  used  in  the  manufacture  of  nat- 
ural cement.  The  mills  are  supplied  with  mill  stones,  the  Bradle; 
Pulverizing  Company's  Griffin  mills,  crushers,  engines  and  ma- 
chinery of  most  approved  patterns.  In  all  mills  the  dry  process 
IS  used. 

The  American  Cement  Company  was  establislied  in  1883,  b}^ 
John  W.  Eckert  and  Robert  W.  Lesley,  who  had  been  for  many 
years  connected  with  the  manufacturing  and  celling  department  of 
the  old  Coplay  Cement  Company  during  the  early  years  of  the  es- 
tablishment of  the  American  Portland  cement  industry  by  the  late 
David  0.  Saylor. 

The  new  plant,  being  practically  the  8cc(md  of  the  Portland 
cement  works  in  iho  United  States,  naturally  became  the  owner 
of  some  of  the  most  valuable  quarries  and  lands  in  the  cement  re- 
gion, and  the  introduction  of  American  Portland  cement  into  im- 
portant work  Mas  largely  du<^  to  the  efforts  of  those  connected  with 
the  American  Cement  Company.  The  quarries  of  the  company 
are  among  the  largest  in  the  State  of  Pennsylvania,  being  four  in 
numl^er  and  embracing  very  large  and  uniform  deposits  of  cement 
I'oek  and  limestone,  all  in  close  connection  with  the  mills  of  the 
company. 

Tlie  quarries  are  large,  opcn-fac(Ml  (juarrics,  from  which  the  rook 

Griffin  Mills  arc*  made  by  the  Bradley  Piilverizer  ('o.,  Koslon,  Mass. 
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is  easily  mined  in  lar^^e  quantities  and  in  this  way  nnifonnity  is 
&ecnred  and  tlie  analyses  of  the  raw  material  vary  but  siiglitly. 

Thorough  chemical  laboratories  are  coDnected  with  the  works, 
where  daily  reports  ure  made  on  the  raw  material,  as  well  as  on 
niixtnres  going  throngh  the  mannfaeturi ng  process. 

Th€  total  sales  of  the  company  for  1900  were  about  1.000,000 
barrels,  an  increase  from  870,000  in  18!>9,  The  company  also 
owns  a  large  amount  of  cement  land  and  water  frontage  near  New- 
port News  and  Norfolk,  Va.,  where  it  is  planned  to  erect  works 
for  supplying  export  and  coastwise  trade. 

The  Giant  Portland  cement  is  in  nse  in  the  Cornell  dam  and 
the  Jerome  Park  reservoir  of  the  New  York  water  supply  system, 
the  new  East  River  bridge,  the  power  house  of  the  Metropolitan 
Traction  Company,  the  imderground  electric  and  cable  work  of 
the  Metjopolitan  and  Third  avenue  street  railway  systems  and  the 
rapid  transit  underground  railway  in  New  York,  the  Reading  sub- 
way in  Philadelphia,  the  Niagara  Falls  tunnel  and  the  new  Wa- 
ehuset  dam  of  the  Boston  metropolitan  water  svstem.  These  are, 
perhaps,  the  nine  largest  works  of  their  kind  ever  constructed. 

Improved  Union  cement  is  used  in  sewer  construction  in  Phila- 
delphia, Pa.,  Newark  and  Orange,  N.  J,,  in  paving  in  Philadelphia, 
on  the  Baltimore  &  Ohio,  Pennsylvania,  and  Philadelphia  &  Read- 
ing railroads,  in  the  Broad  street  station,  Philadelphia,  in  the  dams 
of  East  Jersey,  N.  J.,  and  Scran  ton,  Pa.,  Water  Companies,  in  the 
Central  Stores,  New  York,  and  other  large  and  important  work. 

TTnion  cement  is  nsed  in  many  large  buildings,  in  street  paving; 
sewer  construction,  etc,  inclnding  those  named  above,  and  also  on 
many  important  bridges  on  the  railroads  of  the  country ,  among 
them  the  celebrated  Johnstown,  Pa,,  bridge  of  the  Pennsylvania  rail- 
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road,  which  within  a  month  after  its  completion  stood  the  great 
flood  of  May,  1889. 

ANT1ETA:\I  (^EAFEXT  company,  Hagerstown,  Md.  See 
Note  A,  page  152. 

THE  ART  PORTLAND  CEMENT  COMPANY'S  works,  at 
Sandusky,  Ohio,  were  started  to  make  a  white  cement  for  art 
work  and  other  special  purposes,  but  are  now  engaged  in  the  man- 
ufacture of  Bull  Dog  brand  Portland  cement.  Smidth  ball  and 
tube-mills  are  used  in  grinding  Portland  cement  clinker.  Infor- 
mation regarding  materials,  process  and  character  of  product  has 
been  withheld  by  the  company.     See  Note  D,  page  152. 

THE  ATLAS  PORTLAND  CEMENT  COMPANY,  143  Lib- 
erty street,  New  York  City. — The  works  belonging  to  this  com- 
pany are  located  at  Northampton^  and  Coplay,  Pa.,  and  produce 
3,500,000  barrels  of  Portland  cement  a  year.  The  capacity  will 
shortly  be  increased  to  4,500,000  barrels.  The  quarries  of  cement 
stone  have  been  carefully  selected  to  furnish  the  most  uniform 
raw  material  possible,  of  the  proper  constitution  to  produce  a 
high  grade  of  Portland  cement.  Rotary  kilns  are  used  for  burn- 
ing. Careful  watch  is  kept  upon  the  material  by  the  laboratory 
force  to  insure  uniformity  and  the  highest  quality  ];>ossible  in  the 
product.  The  Robins  Conveying  Company^s  conveyors  are  used 
in  distributing  the  materials  and  the  American  Blower  Com- 
pany's ventilating  fans.  The  Atlas  cement  is  shipped  in  barrels 
weighing  400  pounds  gross,  380  pounds  net,  and  in  duck  or  paper 
bags,  of  one-fourth  barrel  each.  The  cooperage  department  is  very 
complete,  and  each  barrel  is  lined  with  a  specially  prepared  paper. 
Analysis  of  the  cement  shows  the  following  composition:  Silica, 
21.30  per  cent. ;  alumina,  7.65 ;  iron  sesquioxide,  2.85 ;  lime,  60.95 ; 
magnesia,  2.95 ;  sulphuric  acid,  anhydrous,  1.81 ;  carbonic  acid, 
1.14;  potash,  0.517;  soda,  0.631;  moisture,  0.270. 

AUSTIN  PORTLAND  CEMENl^  COMPANY,  Austin,  Texas. 
Sec  IN'ote  A,  page  152. 

BANGS  &  GAYNOPt,  Fayetteville,  New  York,  manufacture 
their  Star  brand  of  natural  hydraulic  cement  at  Fayetteville,  N. 
Y.,  near  the  place  where  cement  rock  was  first  discovered  in  this 
country  in  1818. 

THE  BANNEE  CEMENT    COMPANY,    Chicago,    111.,    has 


Electric  Machinery    Keystone  Electric  Co.,  Erie,  Pennsylvania. 
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mills  at  Ctjmedtville,  Indiaiia,  for  the  mamitacture  of  Bamit^r 
brand  of  Louisville  aaliual  hydraulic  eemeiit.  The  usual  natural 
cimient  ]jroce8?<?8  of  burning  aud  pfrindin^  are  used,  except  that 
the  Bradley  Pulverizer  Conipaiiy's  Griffin  mills  arc  U!^*d.  A  .spe- 
cial i)roeei^6  of  aeratint;  lenient  is  used  upon  the  produet. 

DAVID  BATTLE  ESTATE,  Thorold,  Out,  Can.  See  Note 
At  piige  152, 

THE  BEA\  KK  PnilTLAXD  CEMENT  COMPANY,  Ltd., 
Marlbnnk^  Out.,  Cau.,  manufactures  Portlaiid  cement  in  a  plant 
designed  by  Lathbury  &  iSpaekmau,  using  the  wet  process.  The 
Robins  conveying  belts  are  naed  for  conveying  the  materials  and 
F.  L.  Sraidth  &  Co.'s  Davidsen  tulte-mtUs  for  grinding  the  Port- 
land cement  clinker.    See  Note  B»  page  153. 

THE  JAMES  BEHAN  ESTATE,  Joim  J.  CoBteilo,  Super- 
intendent, has  works  for  the  manufacture  of  natural  bydniulic 
cement  at  Manlins,  N.  Y-,  with  capacity  of  1,000  barrels  a  day* 
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BELMONT  CEMENT  WORKS,  Bellefonte,  Pa.— See  Note 
A,  page  152. 

THE  BIRMINGHAM  CEMENT  COMPANY,  of  Ensley,  Ala., 
is  a  New  Jersey  corporation  manufacturing  the  Southern  Cross 
brand  of  Portland  cement  from  blast  furnace  slag.  The  capitali- 
zation is  $300,000,  the  capacity  800  barrels  a  day.  The  works 
are  now  rep.dy  to  furnish  cement,  having  been  rebuilt  after  their 
destruction  by  fire.  The  slag  is  cooled  suddenly  by  means  of  a 
stream  of  water,  is  then  dried  and  pulverized,  lime  and  other  con- 
stituents being  added  when  necessary.  The  S.  Howes  Company's 
packers  are  in  use.  The  company  thinks  the  definition  of  pozzuo- 
lana  cements  made  by  the  commission  of  United  States  engineers 
and  given  in  the  introductory  chapter  of  this  handbook,  should  not 
be  applied  too  strictly  to  their  product,  as  they  attempt  to  make 
all  necessary  additions  in  the  furnace  stack. 

Analyses  of  the  finished  product  lie  between  the  following 
limits : 

Lime 50  to  55  per  cent. 

Silica 28  to  30  per  cent. 

Alumina  and  Iron 12  to  14  per  cent. 

Magnesia  Maximum 1.50  per  cent. 

Sulphur 1.00  per  cent. 

BLUE  KIDGE  CEMENT  AND  LIME  WOEKS,  Blue  Ridge 
Sj)nngs,  Va.    Works  idle. 

BLUE  EOCK  CEMENT  COMPANY,  New  Albany,  Ind.  See 
Note  A,  page  152. 

THE  BONNEVILLE  PORTLAND  CEMENT  COMPANY, 
of  1233  and  1237  E.  E.  Trust  Building,  Philadelphia,  Pa.,  has 
works  at  Siegfried,  Pa.,  with  a  capacity  of  1,500  barrels  a  day  for 
Star  brand  Portland  cement.  Griffin  mills  are  used  for  grinding 
materials.  Information  regarding  materials,  process  and  quality 
of  product  has  been  withheld. 

BEIDGES  &  HENDKESON,  Hancock,  Md.,  manufacture  Cum- 
berland natural  hydraulic  cement  for  the  neighboring  markets. 

THE  BEIEE  HILL  lEON  AND  COAL  COMPANY,  of 
Youngstown,  Ohio,  manufactures  the  Brier  Hill  brand  of  Portland 
cement  (pozzuolana)  by  mixing  and  grinding  together  properly 
prepared  blast  furnace  slag  and  slaked  lime  substantially  accord- 
ing to  process  in  use  at  other  works  making  the  same  kind  of  ce- 

Plasticou,  a  plastering  cement.  The  Alabastinc  Co.,  Grand  Hapids,  Mich. 
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ment.  GriflSn  mills  are  used  for  grinding,  and  the  Dodge  Manu- 
facturing Company^s  rope  transmission,  dutches,  quills,  and  dust- 
tight  bearings  are  installed. 

THE  BRITISH  COLUMBIA  PORTLAND  CEMENT 
WORKS  are  situated  on  False  Creek,  Vancouver,  B.  C,  and  can 
produce  100  tons  a  week.  The  materials  used  are  limestone  and 
clay,  the  limestone  being  crushed  and  then  ground  in  edge-run- 
ner mills  weighing  20  tons,  and  the  clay  in  a  separate  mill  of  sim- 
ilar nature.  The  Sturtevant  mills  are  used.  The  dry  powders  are 
mixed  in  screw  conveyors  and  a  cylindrical  dry  mixer  revolving 
on  its  axis  and  fitted  with  continuous-  conveyors  running  in  op- 
posite directions.  Samples  of  the  mixture  are  tested  for  propor- 
tions and  they  are  corrected  if  necessary.  The  material  then  goes 
to  a  wet  mixer,  where  5  per  cent,  of  water  is  added,  and  the  mixture 
is  thoroughly  pugged  and  run  through  a  brick  machine.  After 
drying  on  the  drying  floor,  to  which  they  are  carried  on  an  end- 
less band,  the  bricks  are  elevated  to  the  top  of  the  vertical  con- 
tinuous kilns,  burning  300  pounds  of  coal  slack  per  ton  of  cement 
produced.  The  clinker  taken  out  at  the  bottom  iB  ground  in  buhr- 
stone  mills.    See  Note  B,  page  152. 

THE  BROlSrSOISr  PORTLAND  CEMENT  COMPANY,  of 
Bronson,  Mich.,  is  a  Michigan  corporation  with  a  capitalization  of 
$500,000,  manufacturing  the  Bronson  brand  of  Portland  cement. 
Cement  was  first  manufactured  at  these  works  in  1897. 

Analyses  of  materials  and  product  show: 

Marl.  Clay.  Cement. 

Silica 1.60  6:^.75  22.90 

Alumina )    -,  r^r     ^       16.40         .    6.80 


Iron  Oxide.... J    ^'^^^    1        6.35  3.60 

Carbonate  of  Calcium 88.90 

Oxide  of  Calcium 2.40  63.90 

Carbonate  of  Magnesium 0.94 

Oxide  of  Magnesium 1.42  0.70 

Sulphuric  Acid  (Anhydride) 0.16  0. 14  0.40 

.    Organic  Matter 6.00  3.50 

Loss  on  Ignition 0.60 

Carbonic  Acid 3.39 

Alkalies 1.10 

These  analyses  are  made  by  W.  H.  Simmons,  head  chemist,  and 
Walter  Banks,  assistant,  and  are  average  results.    The  marl  is  ob- 
tained on  the  700  acres  of  land  belonging  to  the  company,  on 
which  th(?  works  are  situated,  adjacent  to  the  Lake  Shore  &  Mich- 
See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Page  187. 
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igan  Southern  railroad.  The  land  is  low  and  wet»  the  top  three 
feet  being  of  peat.  This  is  removed  by  the  dredge  used,  which 
then  excavates  the  marl,  the  stratum  of  which  averages  40  feet 
deep.     The  dn^dge  lx>at  floats  on  the  pond  or  lake  th^is  formed. 

The  elay  used  is  a  surface  plastic  clay,  of  which  an  ample  sup- 
ply is  found  on  the  company's  property.  This  clay  is  brought  in 
cai*s  and  dumped  in  a  shed  pmvided  for  the  purpose,  from  which 
it  is  CDnveyed  to  the  edge-runner  mill?,  which  do  the  preliminary 
grinding.  Next  the  clay  is  elevated  to  hoppers  above  the  mixing 
floor.  The  marl  is  brought  in  cars  and  dumped  into  pug  mills, 
which  discharge  directly  int^  istorage  tanks.  At  this  point  careful 
analyses  of  the  marl  are  made.  Next  the  marl  is  elevated  by 
pumps  to  the  mixing  floor,  where  it  is  measured  and  the  requisite 
amount  of  clay  added  and  both  together  thoroughly  pugged.  These 
pug-mills  discharge  into  a  basin,  from  which  the  mixture  is 
pumped  into  tube-mills,  which  perform  tho  final  slurry  grinding 
and  discharge  the  slurry  into  a  last  basin.  From  this  basin  the 
slurry  is  pumped  into  large  dosage  tanks,  where  corrections  are 
made,  if  analysis  shows  the  slurry  of  incorrect  composition,  and 
from  which  the  corrected  slun-y  is  conveyed  into  the  rotary  kilns. 
From  the  time  the  marl  is  dumped  from  the  ears,  it  is  kept  in  con- 
stant agitation,  and  is  continually  mixed  until  ns  slurry  It  is 
pumped  into  the  rotaries. 

The  rotary  kilns  are  six  feet  in  diameter  and  sixty  feet  long, 
with  linings  graduated  in  tbickuess  and  of  materia!  to  suit  the 
temperature  of  the  various  parts  of  the  kiln.    Each  weighs  about 
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fifty  toris,  and  will  bum  from  120  t>arrelfi  to  140  baiTels  per  day. 
The  lut'l  is  pulverizod  coal,  delivered  by  spoeinl  machinery  and 
ail  air  bhisL  The  t^lnrry,  about  50  per  cent,  water,  is  pimiped  in 
ni  the  lil^^lier  (Fid  ol'  the  kilns,  falU  on  wiuf^  plates  and  is  tnniud 
ii\vr  SI  rid  drird,  slowly  descendin*^  until  it  is  discharged  from  the 
lower  cud  as  thoroughly  burned  rdinkor. 

As  tlie  clinker  falls  fnmi  the  kili^s  it  is  taken  by  a  conveyrir  and 
clovator  to  a  cooler  of  special  design,  which  delivers  the  clinker  ' 
of  proper  temperature  for  the  ilnal  grrnrlin.j:^  and  finishing,  which 
is  done  in  Griffin  nrills.  The  finished  product  is  elevated  and  con- 
veyed to  the  storehouse  to  await  shi|>Mient,  after  the  final  testB 
for  fineness,  tensile  strength  and  sonndness  prove  ihat  it  is  ready. 

There  is  a  full  equipment  of  boilers,  electric  liirhting  machinery, 
a  number  of  pumps  of  water,  slurry  and  oil,  air  compressors,  etc. 
A  250  horse-power  enghie  runs  the  finisliing  mills,  the  Bradley 
Pulverizer  Company's  Grifln  mills.  The  An\encao  Blower  Com- 
pany's exhaust  fans  are  in  use.  Several  rope  (nnisndssions  with  ap- 
purtenances have  hcen  installed  by  the  Dodge  Manufacturing  Com- 
pany, 

There  are  cliemiral  and  physical  bibiiratories  with  complete 
equipment,  also  a  machine  shop.  The  capiKity  of  the  works  is 
now  1,200  barrels  a  d^iy.  Tlie  cement  is  used  very  largely  in  the 
middle  west. 

THE  BUCKEYE  FOETLAND  CEMENT  COMPANY,  Belle- 
fontaine,  Ohio,  const nictr'd  works  nt  Harper,  Ohio,  in  1889,  q>oji 
plans  of  German  expert  engimers  and  chemists  for  ecment  plants. 
The  materials  nsed  are  nuirl  and  clay.  Tht^  main  bed  of  nnirl  if 
nbout  40  feet  deep  and  covers  ov(^r  400  acres.  The  clay  is  north  ol 
the  marl  hed  and  dips  under  it.  Average  nnalyBes  of  the  raw  ma- 
terials and  the  flidshed  product  slu>w  as  follows: 

Marl.  ^'Ih.v.          Cemell^» 

Carhonat^  of  LintP 93.0  2€.0 

Linie . 02.50 

Carhon^ite  of  Magnesia. , * , l.r> 

MagDesiri  .....,., , 1.20 

Siliea )  {         52.0            21.:30 


AluiniQa , ,  -  H.O  ]  17.0  6.^-) 

Oxide  of  Iron ..,,,..... \  f  5.0  2,()0 

Saipburie  Acid l-O  0.98 

Loss  on  IgnitioD  , /  ^  .-   (  3.0  4.G2 

Alkalies  ./ )  "^"^  /  2.0 

The  original  pro<'ess  was  a  serni-wet   process  forming  the  mix- 
Cement  Making  Motors— Northern  Electric  M%.  Co.,  See  page  ISl 
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tare  into  l^ricks,  drying  tliciii  iji  JJit:  air  an<l  in  iuiiiie!  dryers^  and 
biiniiiig  ill  i^linft  kilns.  A  rotary  kiln  lius  been  iiifcjtallfd  and 
both  prueepi^i's  are  at  pj'esent  in  ima.  For  liotU  pmcesses  marl 
ears  are  brought  into  the  mill  on  an  inclined  plane  and  diiniped 
into  cars  on  a  track  below,  where  the  marl  is  weiglied  and  tlio  propor 
amount  of  elaj  added  frtmi  bins  Jidjaeent,  For  the  rotiiry  process 
ilie  nmterial  is  dumped  into  dry  pant?,  whence  it  goo^  tli rough 
pug-mill  luixers  to  the  kilns  with  about  40   per  cent,  of  water. 

Oil  has  boen  used  for  fuel,  but  powdorod  eoal  will  be  used 
hereafter. 

The  coaled  clinker  from  tlie  kiln  is  run  up  an  inclined  plane  in 
ears  to  a  crusher,  thenee  througli  two  roller  crackers,  passing  a 
separator  on  the  way  to  the  bin  and  being  handled  by  elevators  and 
conveyors  from  mill  t^  mill.  From  the  bin  it  is  dropped  into 
French  buhr  stont  nulls  and  thence  it  pas-ses  through  tube-nulls. 
An  interesting  comparison  can  he  made  between  the  product  by 
the  different  methods  of  burning.  The  double  Dietzseh  kiln  first 
installed  will  turn  out  75  to  80  barrel.-,  of  cement  a  day  with  a 
fnel  consumption  of  20  per  cent  of  the  weight  of  the  cement  pro- 
duced;  the  cc^ntinuous  shaft  kilufi  tnrn  out  oO  barrels  each  and 
consume  30  per  cenL  and  the  rotai*}^  kilns  will  turn  out  120  to 
160  barrels  a  day  with  a  coal  consumption  of  30  per  rent,  of  the 
weiglrt  of  cement  protluced.  There  are  three  return  tubular  holl- 
ers of  150  horse-power  each,  a  chemical  filter  for  softening  wat<n% 
and  a  5l*50  horse-power  engine.  A  blower  using  exhaust  steam  for 
lieating  air  supplies  the  tunnel  dryers.  There  is  a  very  thorough 
chemical  and  testing  lahoratory  in  whicti  continuous  analyses  of 
the  material  at  the  wet  mill  are  made,  to  control  the  proportions  of 
the  raw  materials. 
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of  9  Complete  Line  oi  Cement  Hii-* 
clilnery^  Every  machine  a  suC' 
cessn  becaus»e  the  pHnclple  la  ri^flit,  the  materlail  flawl^^s,  and 
tht  workmaivsKip  faultless.  We  bwild  Ratnry  Kilns,  A^fitator 
Pumps,  Orindin^  Hans,  UlevHtcirs,  Rc»tary  Dryers,  Brick  Dry- 
t!r^.  Brick  ilachlnes.  Automatic  Cut'Off  Tablej^,  Slurry  Hixlne 
naciiine.s,  etc. 

WRITE  FOR  PUmCUUUIS 

The  American  Clay-Working  Machinery  Go. 
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The  plans  are  coinpleterl  for  considerably  eitkirging  this  plant 
this  year. 

THE  BUCKiiOKN  rOHTLAiNI)  CEMENT  COMPANY  i.- 
a  West  Virginia  corporation  with  oiBces  in  the  Heal  Estate  TruaL. 
Building,  Pliiladelphia,  Pa,,  and  works  at  Manheini,  Preston 
county.  West  Virginia.  The  product  is  Biiekhorn  Portland  ce- 
ment^ the  capacity  of  the  works  being  1,000  Ijarnls  a  day.  The 
rotary  kiln  method  of  bnrning  ie  used,  Sturtevant  Mill  Company-s 
crushing  and  grinding  inachinery  and  Sniidth  ball  and  tube-mills 
are  used  on  raw  materials  and  on  Porlland  cement  clinker. 
Smidth's  Davidsen  tube-mills  are  used  lor  pulverizing  the  coal 
used  as  fuel  in  the  kilns.    See  Note  D,  page  1o2. 

BUITALO  CEMENT  COMPAITY,  Limited,  i-  a  New  York 
State  corporation.  Its  offices  are  located  at  No,  110  Franklin 
street,  and  the  quarries  and  works  are  at  the  intersection  of  Main 
and  Amhei^t  strcii^ts,  BufTaloj  N.  Y.  The  nominal  capitalization 
is  one  hundred  thousand  dollars  ($100,000.00). 

Buffalo  natural  hydranlic  cement  has  been  Mianufactured  since 
1874,    The  capacity  of  the  works  is  240,000  barrels  annually. 

Buffalo  Portland  cement  has  been  manufactured  since  1878, 
and  the  capacity  of  the  works  is  40,000  barrels  annually.  The 
material  employed  is  a  naturnl  rock  deposit  Ihr  average  of  whicli 
when  burnt  produces  a  cement  which  analyzes  as  follows:  Silicic 
acid,  82. S6  per  cent,;  alumina,  8,3G ;  Ihne,  52.60;  magnesia,  6.1G. 

The  noticeable  features  at  their  plant  are  the  large  conlinuoui? 
kilns,  disintegrating  and  grinding  mills^  and  i nixing  and  separat- 
ing appliances,  patents  for  which  they  controL  liradley  Pulveriz- 
ing Company's  Griffin  mills  are  in  use  for  grinding.  This  company 
also  produces  a  grouufl  limestone^  whidi  analyzes  as  follows;  Car- 
bonate of  lime^  1)0. "id  per  cent.;  silicii,  fS.S?  :  iron,  .c'iO;  carbonate  of 
magnesia,  .30. 

BUKNS  CEMENT  COMPANY,  Bums,  Kansas,  See  Note  A, 
]iage  152. 

CALIPOKNIA  POliTLAND  CEMENT  COMPANY,  Colton, 
Cal. — The  plant  was  erected  in  1893.  The  w^orks  are  about  three- 
quarters  of  a  mile  from  the  railroad  ?tation  and  the  Southern 
PacirK^  and  the  Atchison,  Topeka  <S:  Santa  Ee  railroads  have  track.^ 
to  the  doors  of  the  vvareliouse.   I'lie  Irtcation,  on  the  slope  of  Slover 


The  Standard  Planter  Co.,  Biiffulo,  X.T.,  nmktss  Calcined  Plaster  or  Stucco 
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Mt,j  enabled   tlie  cunstnictors  to  utilize  gravitation   for  couvey- 
ing  materials. 

An  exteiiiiive  ledge  of  ealcite  stands  on  edge  in  the  heart  of  the 
hill  and  this  furnishes  the  lime  eon&tituent  of  the  cement.  Tlie 
quarries  are  half-way  up  the  hill.  At  the  quarry  the  rock  is 
loaded  into  earSj  hauled  by  burroe  through  a  tunnel  four  hundred 
feet  long,  then  dumped  into  a  chute  three  hundred  ami  seventy 
feet  long  down  the  side  of  the  hill,  that  delivers  it  at  the  crusher 
on  the  upmost  terrace  of  the  milL  The  limestone  ia  put  through 
a  jaw^  crusher  first,  then  passed  over  a  jig-conveyor  with  a  gridiron 
screen  that  removea  the  hnely  crushed  rook,  while  the  ooarser 
rock  gravitates  to  a  small  cruslier.  After  reduction  to  nut  size 
all  the  rook  is  delivered  to  a  storage  bin  located  below  tlie  crusher 
terrace,  but  above  the  mixing  and  grinding  room. 

The  clay  pits  are  at  Perris,  on  the  Santa  Fe  railroad^  about 
thirty  miles  from  the  works.  The  eky  is  air-dried  at  the  pits  by 
plowing  up  large  patches  and  exposing  it  for  weeks  to  the  dessi- 
cating  California  atmosphere.  It  is  delivered  at  the  works  in  cars 
and  unloaded  into  large  storage  bins  of  5,000  yards  capacity.  A 
small  car  and  incline  serves  to  elevate  the  clay  a^?  required  to  a 
small  bin  alongside  the  bin  for  crushed  rock.  On  account  of  the 
dryness  of  the  climate  and  materials,  drying  kilns  are  not  used 
either  for  rock  or  clay. 

In  the  mixing  ix)om  is  a  battery  of  four  Griffin  mills  for  grind- 
ing the  raw  materials.  A  steelyard  of  fifteen  hundred  pounds  ca- 
pacity, with  a  dumping  hopper,  is  swung  nnder  the  rock  bin,  a 
charge  drawn,  then  under  the  clay  bin,  a  charge  of  clay  drawn, 


The   Howes"  Automatic 
Friction  Drive  Packer 


Swiftest,  strongest  and  moBt  durable.  Dust- 
prcK>f  gears  and  beariDgH.  Cement  mixing 
aod  bkDcUii^  apparatUB.  "  Eureka"  Magnetic 
Separatum  for  extracting  nietallic  pjirtk^iea 
fn>m  any  material  suob  as  fertilizers^  lime,  etc. 
Packers   fijr  packing  all  kinds  of  materialfl. 


THE  5.  HOWES  CO. 


KHTAftLlHHBI>  IHSa 

Eureka  Works       SILVER  CREEK,  N.  Y- 
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then  over  a  hopper  below  the  iloor,  that  di&charges  into  an  ele- 
vator b<joL  Tliti  first  mix  tug  is  done  in  dischargnig  the  roc-k  and 
elay  into  this  oh"valf>r  Inxit.  The  elevator  spouts  the  inateriai  into 
feeding  lioppiTti  above  the  Griffin  mill.  The  mills  reduce  the  raw 
mix  to  the  required  degree  of  fineness  and  deliver  it  to  the  scnnv- 
mixing  conveyors  that  discharge  into  large  Btorage  bins  under- 
neath the  tlooi"  of  the  mixing  room.  Beneath  tln'  raw  mix  storage 
bin  is  a  screw  conveyer  feeding  the  raw  mix  l(i  tlie  kihi  at  any 
rate  desired  by  the  burner  in  charge,  the  reguiaUon  being  effected 
hy  shifting  a  belt  on  a  coned  pulley. 

The  next  lower  terrace  has  a  kiln  sliod  with  two  rotary  kilns, 
each  seventy-five  feet  long  and  of  special  design.  Fetrolennr  is 
used  for  fneL  It  is  fed  into  a  gas  producer  opposite  the  end  of 
the  rotary.  The  blast  is  from  individual  fan  blowers  that  requii^e 
but  little  power  to  run  and  admit  of  using  a  hot  blast.  Tliese  and 
other  features  of  the  proeesB  arc  covered  by  the  Duryee  patents. 

On  a  level  with  the  kiln  building  is  the  clinker  cooling  shed. 
Descending  ten  feet  more^  the  level  of  the  eugiite,  boiler  and  dy- 
namo house  is  reached.  Both  steam  and  eleetric  power  are  used. 
A  portion  of-  the  electric  power  is  taken  from  the  Redlands  Elec- 
tric Light  and  Power  Company,  and  part  is  generated  at  the 
works. 

The  kilns  and  blowers  are  run  by  individual  steam  engines,  the 
crushers  and  mills  in  the  raw  inateriai  dcfiartuieiit  are  ran  by  n 
motor  set  In  an  adjoining  room.  The  shjift  of  the  el  inker-grind- 
ing room  is  run  either  by  the  engine  or  dynamo,  the  shaft  being 
so  coupled  that  a  change  from  oim  power  to  the  other  can  be  made 
instantaneously.  Tlie  Jynanuj  is  also  run  as  a  motor  when  taking 
power  from  the  Redlands  Power  Company.  The  buildings  are  lit 
by  electricity. 

Ball   and   tube-mills   are  used   iii    reducing    ilu'  clinker.      The 
«»iginal  and  only  invoice  of  Greenland  pebbles  received  cost  $45 
|H.T  ton   delivL^red   at    tln^    works.      Afterward    California   pi^bblesj 
were  found  at  a  short  <li stance  from  the  wnrks.    They  are  quartz,] 
not  so  ixirfect  in  shape  or  size  as  the  Greenland  pebbles,  but  thev< 
have  proven  equally  satisfactory  for  grinding  purposes  and   ti 
cost  $6  ]wr  ton  for  tlie  liand-seleeted  quality.     The  stockhonse  b 
are  on  a  level  witli  the  mill  room  and  luive  a  storage  capacity  t 
40,000  barrels  in   bulk   in  eight  bins.     • 


I 
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A  screw  conveyi>r  lakes  the  eeiiieiit  from  the  stockhousp  to  the 
.shipping  warehou8e,  wlitu'e  it  is  sattked. 

The  capacity  of  the  plant  h  thive  hutnired  ami  seventy-five 
barrels  a  day. 

CALUMET  PUETLAXU  CEMENT  COMPANY,  Smi  Lowe 
iivenue^  Chicago,  IlL — Thia  ojmpaiiy  is  reported  to  be  oiaking  a 
hrand  of  silica  Portland  ecjnent,  usiDg  F.  L.  Smidth  l^-  Co/b  Dji- 
\ddseii  tube-millB  fur  grinding  the  prudnet  and  the  Webster  Ma^i- 
ufacturiug  Company's  elevating,  conveying  and  power  transmin;- 
sioji  maehiner}'.     See  Note  B,  page  152, 

CAMPANIA  MEXICANA  DE  CEMENTO  PORTLAND, 
Dublan,  Mexico. — On  aeeoimt  of  lack  of  time  no  information  could 
be  received  before  going  to  press.  Sniidth  bail  find  lube-mills  are 
iiged  for  grinding  Portland  cement  clinker. 

THE  CANADIAN  PORTLAND  CEMENT  COMPANY,  Ltd., 
Deseronto,  Ont.,  takes  over  the  interests  of  the  Rathbun  Cement 
Company  of  Napant»e  Mills  and  Marllmnky  Ont.,  the  Beaver  Port- 
land Cement  Company  of  Marlbank,  Ont,  and  the  St.  Lawrence 
Cement  Company  of  Montreal^  P.  (J,,  Canada.  Information  is  not 
furnished  regarding  matx^nals,  processes  or  product,  except  that 
Snndtlt  hall  and  tid)t'-niill8  tire  nsed  in  grinding  Portland  tement 
clinker  and  raw  materials.  See  Note  D,  page  L52.  Silica  Port- 
land cement  is  reported  as  manufactured  at  the  Strathcona  Workj*. 
and  those  of  the  St.  Lawrence  Portland  Cement  Company  of 
Montreal,  David^en  tube-mills  being  used  in  grinding. 

CANON  CITY  CEMENT  COMPANY,  Canon  City,  Colo.  See 
Nt_itc  A,  page  152. 

CASSADAGA  CEMENT  COMPANY,  Cassadaga,  N.  Y. 
— No  informal  ni»ii  lin<  been  received  concerning  this  company,  ex- 


the  Atlae.  Alplni.  Lrh  ,1,.  \ 
Chicago,  tiftavt-r.  IUihuh 
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cept  that  F.  L.  Smidth  &  Co/'b  DavidseB  tube-mills  are  used  in 
grinding  both  raw  materials  and  Portland  cement  clinker.  See 
Note  B,  page  152. 

THE  CASTALIA  PORTLAIS^D  CEMENT  COMPANY  is  a 
Pennsylvania  corporation  with  offices  at  701-702  Publication  Build- 
ing, Pittsburg,  Pa.,  and  works  at  Castalia,  Ohio.  Their  Tiger 
brand  of  Portland  cement  was  first  introduced  to  the  trade  in 
September,  1898,  and  the  sales  have  been  so  satisfactory  that  the 
works  have  been  increased  to  a  capacity  of  1,500  barrels  a  day. 
The  capitalization  of  the  conipany  is  $300,000.  It  owns  from  500 
to  600  acres  of  marl  and  clay  in  Erie  connty,  Ohio,  The  plant 
was  designed  by  T^thbury  &  iSpacknian.  The  wet  process  and 
rotary  kilns  are  used  in  the  nianufacture.  fileven  kilns  have  becD 
installed,  using  powdered  coal  for  fuel  and  the  American  Blower 
Company^s  draft  system.  The  Bradley  Pulverizer  Company's  Grif- 
fin mills  are  used  in  grinding  and  the  S.  Howes  Company's  pack- 
ers put  the  cement  into  packages.  C.  0*  Bartlett  &  Co/s  four  com- 
partment dryer  is  in  use  for  drying  coal, 

THE  CATSKILL  CEMENT  COMPANY,  Smithes  Landing, 
New  Yorkj  is  constructing  works  for  the  manufacture  of  Catskill 
brand  of  Portland  cement,  with  a  capacity  of  300  barrels  a  day. 

Chemical  anaiy^ses  of  the  finished  cement  show  an  average  com- 
position as  follows,  according  to  the  reports  of  the  company: 
Silica,  23.44  jier  cent.;  alumina,  6.35;  iron  peroxide,  3.99;  lime, 
*j3.21;  magnesia^  1.15;  sulphuric  acid  anhydrous,  1.25. 

Information  regarding  materials  used  and  process  has  been 
withheld. 

CAYUGA  LAKE  CEMENT  COMPANY,  Itliaea,  N,  Y,  See 
Note  C,  page  152. 

CHAUTAUQUA  CEMENT  COMPANY,  Burnhams,  N.  Y. 
See  Note  A,  page  152. 

CHELSEA  PORTLAND  CEMENT  COMPANY,  Ltd.,  t)e- 
lroit,  Mich.,  is  reported  a^^  ijicorporated  to  construct  cement  works. 
See  Note  A,  page  15S. 

THE  CHICAGO  FOETLANB  CEMENT  COMPANY,  No. 
513  Stock  Exchange  Building,  Chicago,  111.,  has  constructed 
works  at  Oglesby,  UL,  for  the  manufacture  of  AA  Chicago 
brand  of  Portland  cement,  with  a  capacity  of  1,000  barrels  a  day. 


For  ^*'  Modern"  Cemeut  Machiiierjr,  see  adv.  on  pnge  l&S. 


f  Vipu  nf  train  bearing  fourteen  Griflm  Mills  t<»  lula  Ct^tnent  Compnuy.) 


"MOST  SATISFACTORY 
AND  ECONOMICAL" 


lOLA  PORTUND  CEMENT  COMPANY 

Detroit,  Mich,,  October  16,  1900. 
BRADLEY  PULVERIZER  COMPANY,  Boston,  MasB.: 

(hntlemeii  Your  loquirv^  as  to  the  satisfaction  the  Griffltj 
Mills  are  giving  us  duly  received.  We  have  forty-two  30- ineh  Grif- 
fin Mills  in  our  plant,  Thf;  writer  has  had  a  large  experience  with 
moat  kinds  of  grinding  machinery ,  and  ia  prepared  to  say  that  for 
grinding  Portland  cement  clinker  the  Griffin  Mill  ia  the  most  aat- 
iBfactory  and  economical  grinding  machine  on  the  market.  Each 
of  the  alMtve  mills  has  at  timea  run  over  ten  barrels  per  hour^  and 
on  k»ng  runs  lias  averaged  nine  and  a  hall  barrels  each  per  hour. 
Yours  truly, 

lOLA  PORTLAND  CEMENT  C?OMPANl% 
(Signed),  Per  John  T.  Hoi.me«,  Maattt/liif/  DireA-ior, 


We  Invite  everyone  interested  jn  reducing  refractory 
substances  to  an  even  degree  of  fineness  to  write  for 
descriptive  catalogue  of  tills  remarlcabie  mill,  it 
wilt  surely  Interest  you  and  may  save  you  money. 


TMI 


BRADLEY  PULVERIZER  COMPANY 

92  ST/ITE  STREET,  BOSTOI 
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liiiiie  nick  and  -luilo  rlays  are  the  materials  nsrnl.  Fmirtei'ii  U}.<A 
(>r  Uk'  hitter,  in  two  layt^rs  separakil  liy  a  thin  coal  suaiii,  under- 
lie twciity-twu  fiH't  of  tliL'  former,  oti  the  e^nnpnnys  property,  of 
which  there  is  about  2^000  acres.  Aiialyses  of  the  raw  matej"ial> 
slujw  (IS  folh_>ws: 

Hiticsi , (LOG  53.12 

Alumina , ,...,)    ^  t,.,  \  20.00 

Iran  Oxide .,..  \    •-"'-'/  4.09 

Lime 49.40  4.02 

Magnesia 0.91  2.24 

Sulphuric  ADhvdride 0,10 

Ignition  Ltm. .'...... :m,06  13.70 

The  dry  process  is  used.  From  tlie  quarrv  erusher-hoiise  Hie 
rock  and  clay  arc  taken  by  an  aerial  tramway  into  tlie  mill  hiiihl- 
ing  and  directly  to  two  revolving  dryers,  'i'he  dried  material  is 
stored  in  great  storage  bins,  from  whi(b,  as  required,  it  is  auto- 
matically drawn  and  delivered  by  elevator^  eonveyor«  and  auto- 
matic feeders  to  Smidth  ball-niills.  By  elevator  and  conveyors 
the  pai-tially  pulverized  material  then  goes  to  a  storage  and  etjual- 
izing  bin  from  whicli  it  is  drawn  by  antoinatie  maclunery  and 
conveyed  to  the  Davidsen  raw  tube-mill^.,  wbicb  reduce  it  to  veiy 
fine  powder  that  flows  cx>ntinuously  by  elevator  and  conveyors  into 
the  large  feed  bins  above  the  kilns.  Rotary  kilns  receive  this^  dry 
powder  from  mechauical  feeders  and  produce  the  cement  clinker 
by  means  of  heat  luaintaiued  day  and  night  at  a  teiuperatiire  of 
at>out  3^000  degrei^s  Fahi-enheit,  using  pulvt'iized  coal  blown  in  by 
air  pressure  fans.  Automatic  machinery  cools  the  cliuker,  width 
is  mechanically  stored  by  conveying  machiner)'.  From  the  clinker 
storage  bins  conveyoi-s  take  the  cold  clinker  to  Smidtli  ball-iniils, 
fed  automatically,  and  the  parti^dly  pulverizod  clinlcer  is  then  ele- 
tated  to  a  storage  L>in  over  the  Davidscn  eenient  tube-mills^  which 
fimillv  jndvcrize  it  tn  the  required  fineness  for  Portland  cement. 
The  iinishcd  eeujent  is  antrimatieally  conveyed  by  machinery  to 
and  distributi'd  in  the  stoikhouse,  where  the  bins  have  a  ca- 
piuuty  of  40,()00  barrels.  Sackin<x  and  birreling  nuichinery  in 
tlie  stoekhouse  insure  nuiform,  weight  and  perfect  package. 

The  Bradley  Pulverizer  Oom]>any's  (Jiitlin  mills,  also  ball  and 
tube-mills  are  used  in  grinding  raw  uiaterials  and  Portland  ee- 
mcnt  cliuker.  The  Robins  Conveying  Belt  Company's  he\t  con- 
veyors and  the  Webster  Manufacturing  Company's  elevating,  eon- 


Hi^h  yrade  Power  Cotinection!^  by  Xordyke  A:  Mnrtnon  Co.,  Indtaimtioli^ 
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Teying  and  power  L  111118)1) iss ion  machinery  are  in  use.  The  plant 
is  operated  very  largely  by  electricity,  the  Northern  Electrieai 
Manufactnring  Corapany^s  motoib  being  ii^d.  The  laboratory  is 
fully  equipped  for  niakin^r  analyses  and  pliygieal  tests. 

THE  CHK^KA^^IAUGA  CEME^TT  COMPANY,  Kogsville, 
<Ta.,  four  niilcs  f)'oni  Chattanooga^  Tenn.,  has  begnn  the  conBtruc- 
tion  of  works  for  the  mannfacturp  of  the  Chiekamauga  brand 
Poi-tJand  cement  and  Dixie  brand  of  natnral  hydranlic  ceraent. 

THE  CLAKK  COUNTY  CEMENT  COMPANY,  Sellersbnrg, 
Ind,,  is  an  Indiana  corporation  with  a  plant  capahle  of  making 
900  barrels  a  day  of  Mason's  Choice  Hammer  and  Trowel  brand 
of  Lpnlsville  natural  hydranlic  ce)nent  from  the  natural  rock  cal- 
cined with  coal  in  upright  kilns  and  ground  in  stone  millg, 

THE  CLINTON  CEMENT  COMPANY,  P.  0.  Box.,  177. 
Pittsburgh  Pa.,  is  a  Pennsylvania  corporation  manufacturing  the 
Clinton  brand  of  Portland  cement.  The  capacity  of  the  works 
is  150  barrels  a  day.  The  cement  is  made  by  inixing  limestone 
ar)fl  properly  treated  blast  furnace  slag  in  due  propoi^ions,  cal- 
cining the  mixture  in  roiRvy  kilns  and  grinding  the  resulting 
clinker.  This  is  the  first  factory  using  this  method  of  manufac- 
turing Portland  cement  to  be  erected  in  this  country.  It  was  de- 
signed hy  Lathbury  &  Spacbnan.  F,  L.  Smiflth  &  Co.'s  Davidsen 
tube-mills  are  used  to  grind  the  Portland  cement  clinker. 

THE  COLORADO  PORTLAND  CEMENT  COMPANY  has 
constructed  works  at  Portland,  Colo.,  for  the  manufacture  of 
Portland  cement  from  a  mixture  of  cement  rock  and  li)nestonc 
similar  io  that  used  in  the  Lehigh  district  of  Pennsylvania.  x\naly- 
sis  of  the  finished  cinnent  sho\r,<,  silica,  31.88  per  cent.;  alumina, 
7.14;  ecsquioxide  of  iron,  2.85;  calcium  oxide,  64.04;  magneda, 
trace;  alkalies,  1.18;  sulphuric  acid,    0.73;    carbonic    acid    and 
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"ABG"  Fans  and  Blowers 

For  pulvpTiaei:!  fuel  outfits. 
For  "  wAst^i  heat"  dryers. 
For  reinovmg  dust,  and  no- 
mtjron.'i  other  applications, 

AMERICAN  BLOWER  COMPANY 

DETROIT,   MICH. 
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water,  1.08.  A  Griffin  mill  is  used  for  grinding.  Information 
regarding  process  of  manufacture,  capacity  of  plant  and  capital- 
ization has  been  withhold. 

THE  COLUMBIA  PORTLAKD  CEMENT  COMPANY,  Cleve- 
hmd,  Ohio.,  is  reported  to  have  bpen  incorporated  in  Delaware  In 
Clpvnland  and  Pittshnrg  capitalists.     See  Note  A,  page  15S, 

THE  COiSrSOLIDATED  CEMEXT  COMPAls^^  509  Gold- 
smith Bnilding,  Milwaukee,  Wis.,  is  constructing  a  plant  concern- 
ing which  no  information  has  been  received  except  that  the  Web- 
ster Mannfactnring  Company's  elevatinir.  carrying  and  power 
transmission  machinery  is  being  installed,     ►See  Not^  B,  page  152. 

THE  COPLAY  CEMENT  COMPANY,  Allentown,  Pa.,  is  a 
Pennsylvania  corporation  with  works  at  Oaplav,  Pa.  The  first 
works  of  the  company  were  established  \n  1866  for  the  manu- 
facture of  natural  hydraulic  cement  by  tlie  usual  %^ertical  kiln 
method  of  calcination  and  mi  11- stone  method  of  grinding,  and 
now  have  a  capacity  of  about  600  barrels  a  day.  Mr.  D.  0.  Saylor, 
the  president  of  the  eonipany,  after  some  study,  decided  that  a 
product  comparing  favorably  with  foreign  Portland  cements  could 
be  made  from  the  natural  rock  available.  During  the  five  years, 
1890-1895,  experiments  were  made  upon  methods  of  comhinhig 
rocke  of  different  chemical  composition  to  secnire  the  proper  pro- 
portion for  a  high  quality  of  Poitland  cement,  and  in  the  latter 
year  the  iirst  Portland  cement  maim fae hired  in  the  United 
States  was  turned  out.  The  cost  of  matnifacture  wa^  so  great 
that  competition  with  the  foreign  cements  and  with  the  prejudice 
in  their  favor  was  very  difficult,  but  the  uniformly  high  quality 
of  cement  put  on  the  market  and  the  introduction  of  improve- 
ments reducing  the  price  have  practically  removed  both  these 
dilUcylties,  The  first  continuous  kiln  was  built  in  18!)3,  a  Danish 
development  of  the  Dietzsch  kiln,  and  eleven  ixrc  now  in  use.  The 
raw  material  is  run  through  crushers  and  crackers  into  bins,  from 
which  they  are  mixed  in  proportions  determined  by  analyses 
made  frequently.  Stiirtevant  crushing  and  grinding  machinery 
is  used.  The  mixture,  weighed  out  in  automatic  scales,  is  put 
through  mill-stones  and  is  kneaded  in  pug-mill  and  brick  ma- 
chines. A  snuill  amount  of  natural  cement  is  used  to  give  con- 
sistency to  the  bricks.  Chambers  Brolhers'  brick  and  clay  work- 
ing machinery  is  in  use.    After  drying  in  tunnel  dryers  the  hricks 


For  ill  for  mat  foil  alioiit  Qrifllu  Mills  address  Bradlej  Pulverizer  Co.,  Boston 
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are  ele^^ated  to  the  top  of  kilns.  The  fuel  is  fed  in  through  stoke- 
holes on  the  floor  below  the  top.  The  cUnker  co^jIs  tis  it  passes 
down  from  the  combustion  chamber  and  is  ready  to  handle  when 
removed  belo\\%  The  clinker  is  ground  in  Sraidth  ball  and  tnhe- 
Tuills  and  the  finished  product  is  stored  in  bins.  The  capacity  of 
l])r  mills  is  500  barrels  a  day.  Recently  a  third  plants  with  a 
cnpacity  of  1,000  barrels  a  day,  has  been  constructed  upon  the 
latest  designB.  A  comparison  of  the  three  plants  gives  an  excel- 
lent view  of  the  progress  of  the  cement  industry  in  this  country. 
The  quarry  is  about  one-fourth  mile  from  the  plant,  and  the  rock 
is  handled  in  cars  by  locomotive  to  an  elevator,  raised  to  the 
storage  floor  and  dumped  in  separate  piles.  Crushers  on  the  floor 
below  and  rotary  dryers  prepare  the  rock  for  Smidtb  ball-mills. 
There  are  ample  storage  bins  at  each  stopping  point,  and  the  ma- 
chinery is  so  arranged  that  it  can  be  run  on  either  cement  rock 
or  limestone  as  desired.  Automatic  weighing  machines  weigh  out 
the  mixture  from  the  Smidth  ball-mills  in  proportions  determined 
by  analyses  and  drop  it  into  Davidsen  tube-mills,  from  which  it  is 
elevated  and  conveyed  to  bins  over  the  rotary  kilns,  of  which  there 
are  eight.  Pulverized  coal  is  used  for  fuel,  Smidth  &  Co.' s  tube- 
mills  being  used  as  pulverizers.  The  clinker  falls  from  spouts  at 
the  lower  ends  of  the  kilns  into  cars  placed  to  receive  it,  each  car 
being  provided  vrith  a  perforated  pipe,  which  can  be  attached  by 
hose  to  water  tap,  the  clinker  being  cooled  by  the  spray  of  water 
thus  supplied.  From  the  clinker  storage  floor  the  material  is 
dropped  into  Smidth  ball-mills,  thence  to  Davidsen  tube-mills, 
tind  thence  to  the  stock-house. 

Four  300  horse-power  boilers  furnish  steam  for  two  600  horse- 
power engines^  driving  the  raw  material  and  the  finish  in  f^  mills. 


Npw  Eruery  Mill  for  Litiie^stone,  riiiy,  ntc.    Price,  $750.    S^nrl  for  eirculfir. 

STURTEVANT  MILL  CO.,  103  ClaylonSt.,  BOSTON,  MASS. 
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The  kilns  an?  rini  by  two  rMgines,  and  variable  s|K'od  countershaft!? 
are  used.  This  drseriplion  is  condensed  from  sirticles  by  F.  7h 
Lewis  and  ThMiiy  C.  I^rryer,  Jv.    See  Note  B,  page  15S. 

(^l^KS(!EN'r'n-:MENl^  WOKKS,  Long  Point,  Hoehehiga. 
fouiity.  t^ni;id;i.  Thcf^e  workf^,  nuncil  1>y  Thos,  M,  Mtjrgan,  ma  nil - 
farhire  Hu^  Ciei^eenl  iind  Diamond  Inaiids  of  C€*ment.  FnrtlKM'  in- 
i'onnation  regarding  the  works  is  not  fumislK*!. 

CRESCENT  WHITE  LIME  (M)MPAN^\  Eay^tteviJlo,  Ark. 
8ee  Note  A,  page  152. 

CROWN  t^EMENT  CO]\rPANY,  Allr<rlumy  Cily.  Pa.  Tbe 
works  of  this  company  at  Bel  la  ire,  Ohiu,  arc  not  m  ope  rati  fin  at 
thi,s  time 

CROWX  PORTLAND  CEMEXT  COMPANY,  Lansdowne. 
Md.     See  Note  A,  page  152. 

CUMBERLAND  AND  Pt>TOMA("  CEMENT  COMPANY, 
(himherland,  Md.,  is  reported  to  have  let  the  enidiact  for  its  pro- 
posed rtew  works  at  Pinto,  to  rephice  a  plaid  recently  burned, 
for  $40,000.     Sec  Note  A,  |jage  153, 

CCMBKKLAND  DYDKArLK^  (^EMENT  AND  MANUFAC^ 
TURING  COAIPANY,  l\  (K  Box  20 L  Cm.iherland,  Md.— Thesc^ 
works  were  burned  in  July,  1900.  New  work^  are  now  nearly 
ready  to  supply  tlic  nuirki't  with  Cnnd>erland  iiniiinil  hydraulic  ce- 
ment. Snhdth  ball-mills  will  be  used  in  grinding  natural  cement 
el  inker. 

CUMBLRLAND  VALLEY  CEMENT  COMPANY,  Washings 
ton,  D,  C.     See  Note  B,  page  152. 

THE  CUMMINGS  CEMENT  COMPANY  is  a  Connecticut 
corporation  with  main  ofhee  and  works  at  Akron^  N.  Y.  The  cap- 
italization of  the  eohipany  is  $300,000.  The  works  were  estah- 
liebed  for  the  nniniifaeture  of  natural  cement  in  1854  by  H.  Cum- 
ming.^  tt  Sons.  Tlu*  present  coinpnny  was  incorporated  in  1895, 
and  two  lirniids  of  Portland  cen»cnl  are  now  manufaj^^tured,  in 
addition  to  llio  Obeliak  Ijiaiid  of  natnrat  ecnient.  The  capacity  of 
the  works  for  natural  cement  is  2,000  barrels  a  day;  for  Storm 
King  brand  of  Portland  eenient  it  is  500  barrels  a  day.  and  for 
Roman  Rock  Portland  cement  500  barrels  a  day.  The  Portland 
cements  are  made  from  natural  rock  selected  and  mixed  in  proper 
pro()ortions. 
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Use  Keystone  <]reneratorg  lo  Cement  Plants.— Keystone  Eleetrie  Co. 
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THE  DEFIANCE  llYflllAULIC  CEMENT  COMPANY, 
owned  by  Wilhelni  &  Goriiiao,  lias  its  office  at  Dellaiicej  Ohio,  and 
its  works  at  a  short  distance  from  the  city.  Hydraulic  cement  has 
been  manufactured  at  these  works  at  iutervals  since  1846.  Con- 
tinuous vertical  kilns  are  used,  the  cliiiker  being  crn^shed  and 
ground  on  mill-stones.  The  cement  has  been  used  extensively  in 
Ohio  aJid  in  parts  of  Michi^^^an  and  Indiana,  The  present  capac- 
ity of  the  works  is  100  barrels  a  day.  Chemical  analysis  of  the 
cement  rock  made  by  E.  C*  Kedzie,  of  the  State  Agricultural  Col- 
lege at  Lansing,  Michigan,  shows:  Organic  matter,  bitnminous 
(disappears  on  burning),  14  per  cent.;  silica,  42;  carbonate  of 
lime^  17.7;  carbonate  of  magnesia,  12.2;  alumina,  7.0;  oxide  of 
iron,  7.1, 

THE  DETROIT  PORTLAND  CEMENT  COMPANY,  Union 
Trust  Building,  Detroit,  Mich.,  is  eonstnicting  works  for  the  man- 
ufacture of  Portland  cement,  at  Fen  ton,  Mich,  which  will  not  be 
ready  to  turn  out  cement  regularly  before  July,  1^01.  The  works 
are  designed  by  Lath  bury  &  Spackman,  and  the  wet  process  will 
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THE  BEST  MOTOR 


Cement 


^■K     ^^I^^^^^M^gg^B^^H^         Q^g^  ^^^  dirt-proof.     A  regular 

^^B  ^^^^^^^9I^^^^^^^V        ^^^^  ^^^  ^^^  tacklmg  the  hardest 

^^B  ^^^^^^^^^^^^          kind  of  work,  but  it  never  gro wl s 

^^B  or  snarlsHust  plugs  right  along 

^^H  with  its  job.     Can  be  belted, 

■  geared  ordirectconnectedtoany 

■  old  machine  you  want  to  run.  We  build  the  most  compact,  powerful  and 
economical  motor  on  the  market,  in  sizes  from  i  to  500  H.  P.  Also  Genera* 
tors  for  Lighting  and  Power  from  i  K.  W.  to  1000  K.  W. 
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mUPim  EfttllPMEHTS  FDR  POWtB  AND  UOHIINC     0£T  DUH  MTALQEUE  AMD  ESTIMATES  IIFDRI  BilYlNO. 

NORTHERN  ELECTRICAL  MANUFACTURING  COMPANY 


C«t^l»eers  and  Manulscturers.       MADISON,  W15.,  U.  3.  A. 
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be  used.  Smidth  ball  and  tube-mills  will  be  used  in  grinding 
slurry  and  Portland  cement  clinker,  and  also  in  pulverizing  coal 
for  the  rotary  kilns.  Further  details  are  withheld  pending  com- 
pletion of  the  works. 

THE  DEXTER  PORTLAND  CEMENT  COMPANY,  Naza- 
reth, Pa.,  is  a  Pennsylvania  corporation,  which  has  located  a  new 
plant  with  a  capacity  of  800  to  900  barrels  per  day  at  Nazareth, 
Pa.,  to  manufacture  the  Dexter  brand  of  Portland  cement.  The 
first  cement  was  turned  out  in  January,  1901.  The  materials  used 
are  the  usual  cement  rock  and  limestone  of  the  Lehigh  district, 
which  is  put  through  the  dry  rotary  kiln  process  and  ground  in 
Smidth  ball  and  tube-mills.  The  Kobins  conveying  machinery  is 
used.  F.  L.  Smidth  &  Co.'s  Davidsen  tube-mills  are  used  to  pul- 
verize the  coal  used  in  the  rotary  kiln  as  fuel. 

THE  DIAMOND  PORTLAND  CEMENT  COMPANY,  Cleveland, 
Ohio,  is  an  Ohio  corporation  with  offices  on  Perkins  avenue  at  the 
crossing  of  the  C.  &  P.  railroad,  and  works  at  Middle  Branch,  Ohio, 
for  the  manufacture  of  Diamond  brand  of  Portland  cement.  The 
works  were  established  in  1892.  The  materials  used  are  limestone 
and  clay,  which  are  ground  separately  to  an  impalpable  powder 
and  mixed  in  correct  proportions  as  determined  by  chemical  analy- 
ses. The  mixture  is  moulded  into  bricks,  which  are  dried  and 
burned  in  Dietzsch  Etagen  ovens.  After  selection  the  clinker 
from  the  ovens  is  crushed  and  ground  to  the  desired  fineness  in 
Sturtevant  mills  and  Smidth  ball-mills.  Analyses  of  the  cemeni 
show  as  follows:  Ignition  loss,  1.32  per  cent;  alumina,  7.85;  lime, 
63.22;  sulphuric  anhydride,  1.11;  phosphoric  acid,  trace;  silica, 
21.24;  iron  oxide,  4.14;  magnesia,  0.28;  alkalies,  0.68;  titanic  acid, 
trace. 

DURYEE  PORTLAND  CEMENT  COMPANY,  Montezuma, 
N.  Y. — The  works  were  destroyed  by  fire  and  are  not  yet  in  oper- 
ation again.  The  company  has  purchased  about  500  acres  of  marl 
land  in  central  New  York,  and  expects  to  erect  a  large  plant  at 
Montezuma.  This  mill  was  the  first  one  that  used  wet  slurry  in 
the  rotary  kiln  in  the  manner  now  used  so  successfully  in  many 
of  the  works  in  Ohio,  Indiana  and  Michigan.  The  use  of  the 
process  was  begun  in  1891.     See  Note  D,  page  152. 

THE  EDISON  PORTLAND  CEMENT  COMPANY,  No.  615 

Plasticon,  a  plastering  cement.  The  Alabastine  Co.,  Orand  Bapids,  Mich. 
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HARD  MORTAR  PLASTER 


A  PlasterlDg  Cement  for  All  Walls 

Sets  hard  as  a  rock. 

Works  uniformly,  reliably  and  easily. 

Simple  to  mix— avoiding  all  lial>ility  of  mistakes. 

Qives  a  superior  surface  for  decorating  in  any  material. 

Dries  quickly ,  permitting  a  saving  of  over  one -half  the 
time  required  to  do  the  same  work  in  ordinary  mortar. 

Sets  dense  and  solid,  making  strongest  possible  protec- 
tion against  fire,  cold  and  heat. 

Does  not  crack,  expand  or  contract,  and  will  never  come 
loose  and  drop. 

Plastering  can  be  done  with  It  the  whole  year,  as  It  la 
not  subiect  to  freezing  after  having  been  applied  for 
a  few  hours. 


PLflSTICON 


Is  best  for  the  dealer  because  it  vvorkB  to  the  satief action  of  the  plasterer 
and  resuits  to  th<3  satiafactiou  of  the  building  owners  hetice  Urn  dealer  can 
handle  it  at  a  good  profit. 


iade:   oni^y    by 


THE  flL/IB/lSTINE  COHF/INT 

QRANb  RdriD5.  niCH.,  U.  3.  A. 
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Girard  Building,  Philadelphia,  Pa.,  is  oonstructiiig  works  at  Stew- 
artsville,  N.  J.,  for  the  manufacture.  t)f  iPoiiiand  cement,  with 
capacity  of  4,000  barrels  a  day  at  first — ^paxts  of  plant  beihg  built 
with  a  capacity  of  10,000  barrels  per.  4^y. 

THE  EGYPTIAN  PORTLAND  CEMENT  COMPANY,  incor- 
porated in  Michigan  with  a  capitalizaticm  (^f  $1,050,000,  has  its 
main  offices  in  Detroit  and  is  constructing  works  at  Fenton,  Mich. 
They  will  be  ready  to  supply  the  market  with  their  brand  in  August, 
1901.  Further  information  is  withheld  pending  completion  of 
works. 

THE  ELK  RAPIDS  PORTLAND  CEMENT  COMPANY, 
Elk  Rapids,  Mich.,  has  just  completed  works  for  the  manufacture 
of  Elk  Rapids  brand  of  cement,  with  a  capacity  of  600  barrels  a 
day.  The  materials  used  are  marl  and  clay,  which  are  treated  by 
the  wet  process.  The  Bonnot  Company's  machinery  for  manipu- 
lating raw  materials  and  cement  clinker  is  installed,  with  GriflQn 
mills  in  addition  and  the  Webster  Manufacturing  Company's  sys- 
tem of  elevating,  conveying  and  power  transmission  machinery. 
Dodge  Manufacturing  Company's  rope  transmissions  are  also  in  use. 

THE  EMPIRE  PORTLAND  CEMENT  COMPANY,  War- 
ners, N.  Y. — The  works  are  located  on  the  Erie  canal.  The  ma- 
terials from  which  the  cement  is  made  are  found  on  the  opposite 
side  of  the  canal,  about  a  half-mile  distant.  A  bed  of  marl  eight 
to  fifteen  feet  in  thickness  is  found  immediately  below  the  sur- 
face, which  is  underlaid  by  a  bed  of  clay,  in  which  is  a  large  amount 
of  carbonate  of  lime.  The  cement  is  made  from  a  mixture  of  ma- 
terial from  these  two  beds,  equal  parts  from  each.  Cement  was 
first  made  by  the  present  process  early  in  1890.  The  capacity  of 
the  works  is  150,000  barrels  a  year.  A  clam-shell  dredge  is  used 
to  raise  the  materials  from  their  beds.  The  cars  in  which  they 
are  deposited  are  hauled  by  a  locomotive  to  the  foot  of  the  in- 
cline to  the  overhead  bridge  over  the  canal,  whence  they  are  hauled 
into  the  mill  by  cable.  There  being  too  much  water  in  the  mass 
for  proper  working,  the  clay  is  deposited  in  front  of  two  revolv- 
ing dryers,  into  which  it  is  regularly  discharged.  The  dried  clay 
drops  out  below  and  is  carried  by  an  elevator  and  conveyor  to  buhr- 
stone  mills  and  ground.  An  elevator  discharges  it  into  weigh- 
ing hoppers.     The  wet  marl  is  dumped  into  edge-runner  mills  be- 

See  F.  L.  Smidth  &  Co.'s  Advertisemeut  on  Page  187. 
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process,  making  a  very  strong  plaster 
and  guaranteeing  an  absolutely 
uniform  product 


Capacity,  300  TONS  PER  DAY 

Also,  LAND  PLASTER,  manufact- 
ured from  Gypsum  Rock.  Write 
for  samples  and  price, 

STANDARD 
PLASTER  COMPANY 

BUFFALO,  N.  Y. 


I 


J 


p 


186       BmECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

low  the  traok  levrl,  tin*  proper  pro[x>rtion  nf  the  dried  chn  i^ 
added  and  ihv  two  materials  aro  tborougUv  niixid.  It  is  some- 
t'uiWiy  necessfirv  (o  rednec  the  ])ro]Mjrtion  of  water  in  this  niax- 
tiire.  A  dryer  is  used  to  di^  a  part  of  the  slurry;,  which  is  then 
used  to  stiffen  the  material  next  foiiowing.  Each  charge  from  the 
edge-riiiHKTF  is  elevated  to  two  vertical  pug-millB.  Tlie  t^hirry  l- 
still  too  moist  for  making  bricks,  A  workman  receives  the  dis- 
tliargc  from  the  mill  on  wooden  slats,  which  are  stacked  on  cfirs 
run  for  24  honrs  throu^rh  drviii|r  tuimek,  ami  elevated  to  the  kiln 
drjors.  The  slurry  when  dry  is  UBunlly  in  lumpt^  of  pro]>er  size 
for  dumping  into  the  kiln.  The  omply  cars  of  slats  are  low^nd  In 
auother  elevator  and  retnrned  to  the  pug-mill.  There  are  18  donic- 
kilus,  each  13  feet  in  diamet^'r  ami  45  feet  hi^irh.  encased  in  sheet- 
iron*  The  charge  is  made  n|3  of  altemnte  layers  of  slurry  an<l 
coke,  the  charge  Is  allowed  to  burn  out,  \vhen  air  is  drawn  through 
the  hot  clinker  by  means  of  a  fan,  and  the  air  thus  heated  is  used 
to  help  the  work  of  the  furnaces  supplying  hcfit  Id  the  drying  tini- 
nels-  The  e(x>Ied  clinker  is  carefitUy  sorted,  antl  nnderhurut  ma- 
terial is  rehurncd.  The  grxjd  clinker  is  Injided  on  Imrrows,  idevate*! 
to  the  second  dcKjr  and  dum|)ed  into  the  crusher  hopper.  After 
passing  through  the  enislieri^  it  is  nin  tlimugh  one  of  ten  roek- 
eniery  mill-stones  of  the  Sturtevai^t  Mill  Con]pany.  Smiflth  ball 
and  tnhe-nnlls  an^  also  used  for  grinding,  T\Vi>  vneuum  sepai*a- 
tors  insure  a  very  finely  ground  produel,  Two  brands  are  umnu- 
factured,  the  first  grade  being  called  Kmpire,  nnd  the  second 
Flint,  (■hemieal  analysis  oi'  raw  materials  nnd  product  showi^ 
as  follows: 

Mjirl.  Clay,            Cement. 

Silien 0.2(>^  40.489?          22,04-^ 

A  lumina }    v.  tA  wi  or  v            ft. 45 

Iron  Oxide ^  l            SAl 

Carbonate  r>f  Lime 94.39  25.80 

Lime.. 60.92 

CarboDate  of  MFi^nesia. ..,,.,....     0.38  0.99 

Miiirnesia 3.53 

Lass  on  [^nition 1.64  8.50 

Bid ph uric  Anhydrkl*' 2.25 

THE  FORT  SCOTT  1IYDH.\FL1C  CEMENT  OO^^FPANY. 
Fort  Scott,  Ivan.,  is  a  Missouri  cor|toration  of  Kansas  City,  Mo., 
with  works  at  F«u^t  Scott,  Kansas,  liaving  a  ea|>aeily  of  OOO  !>iirreli 
in  ten  lumrs,  making  the  fruu"  slur  lirtiml  n\'  I'mt  S<t>i(  natund 
livdraulie  cement.     A   clu^inieal  analysis  lA'  ihe  renicnt  rnek  nse«l 

Electric  Motors  and  Geiieratorg    See  ?forlli<^rii  Eleet  rk  Mfg<  Co*»  page  181 
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as  raw  malcrial  shows:  Silica,  K.^^G  per  cent;  oxide  of  iroiij 
5.45;  alumina,  2.05;  calciiiiii  carbonate,  0L51 ;  magiiesiuni  car- 
bonate, 11.09;  imdetermined,  2.64,  The  usual  cakination  and 
gradual  reduotion  process  is  used  m  preparintr  the  cement  for 
market 

FOWLEE  &  PAY,  Mankato,  Minn.,  own  works  at  Austin, 
^finn.,  with  a  capiicity  of  lOO  Imrrels  a  day  of  Austin  natural  hy- 
ihauVie  eenient.  The  works  first  made  cement  in  1894,  and  the 
qnantitj  sold  has  incroaser]  each  year.  Chemical  analyses  of  the 
eement  rock  used  as  raw  material  show:  Silica  and  alumina, 
^^l.^\9  per  cent.;  iron,  5.00;  earhonate  of  niag:nesia,  38.90;  car- 
bonate of  lime,  49.30 ;  snlphurie  anhydride,  0,06  ;  undetermined, 
4.0T.  The  rock  h  cnlcinod  in  the  usual  manner  and  pulverized  in 
rock-erushen^,  dry-pans^  and  huhr-stone?:,  with  the  nsual  screens. 
The  product  is  marketed  in  Minnesota,  Iowa,  N^orth  and  S<ndh  Da- 
kota, Kansas,  "N^ebraska  and  Missouri. 

THE  CtE0RC4IAN  bay  PORTLAND  CEMENT  COMPANY, 
Ltd.,  Owen  Sound,  Ontario,  Canada. — ^o  information  has  been 
received  concerning  this  company  except  that  the  StUrtevant  Mill 


THE§'^'?&Vll"-L 


TWO  LEADERS 

for  grinding  and  pulverizing  cemeot  rock  and  clinker,  are  Smidth 
BallmillB  and  Davidsen  Patent  Tubeniilla.  Both  are  simple, 
durabb  and  efficient,  with  maxinuim  output  and  uniform  prcKi- 
uet.  We  are  alwKys  rf*ady  to  otfer  HuggeetionB,  make  plans^  or 
submit  estiuititt'S  for  any  cement  plant  or  equipment. 

SUPPOSE  WE  SEND  A  CATALOG? 


copENHAseN.  fLi,5ni!dtliatCo.,chqir(eers,     london. 

Vesfergade  estt.  66  MAfDEN  lane  .  n.-v.  9Sr,dge  Sf.SW 
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Company's  machinery  is  used  for  grinding  the  limestone  used, 
and  that  Smidth  ball  and  tube-mills  are  used  for  grinding  the 
Portland  cement  clinker.     See  Note  B,  page  162. 

THE  GERMAN-AMERICAN  PORTLAND  CEMENT 
WORKS,  LaSalle,  Illinois,  are  owned  largely  by  German  capital- 
ists also  interested  in  German  Portland  cement  works.  See  Note 
C,  page  152. 

THE  GLASGOW  CEMENT  WORKS  has  boon  known  for  some 
time  as  the  James  River  Cement  Works,  and  is  incorporated  under 
that  name.  Reference  should  be  made  to  the  latter  for  description 
of  plant. 

THE  GLENS  FALLS  PORTLAND  CEMENT  COMPANY,  Glens 
Falls,  N.  Y. — The  works  of  the  company  are  looated  on  the  Glens 
Falls  Feeder  Canal,  where  it  is  crossed  by  the  tracks  of  the  Dela- 
ware &  Hudson  Company  railroad,  thereby  affording  water  and  rail 
transportation  for  the  shipment  of  their  cement.  These  works  dur- 
ing the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,  and 
remodeled  so  as  to  conform  to  the  best  cement  engineering  prac- 
tice of  the  present  day.  Through  the  entire  plant  the  construc- 
tion has  been  of  brick  and  iron.  The  permanent  character  of  the 
buildings,  with  the  numerous  economies  that  have  been  introduced 
throughout  the  work,  makes  this  plant  a  model  one.  The  raw  ma- 
terials from  which  the  cement  is  made  surroiund  the  factory,  and 
embrace  a  large  tract  extending  on  both  sides  of  the  Glen  Falls 
Feeder,  and  on  both  sides  of  the  Hudson  river.  These 
materials  consist  of  limestone  and  an  overlying  clay.  The 
limestone  is  found  as  usual  in  layers  of  varying  thickness,  differing 
slightly  in  their  chemical  analysis.  But  by  care,  in  the  selection 
^^d  combination  of  these  layers,  an  extremely  uniform  product  is 
^.obtained  for  the  average,  which  does  not  vary  more  than  one  per 
<  cent,  in  the  amount  of  carbonate  of  lime  it  contains.  The  clay  is 
fotind  in  large  deposit^  over  the  limestone,  and  is  singularly  favor- 
able to  cement  making  on  account  of  its  freedom  from  coarse  sand 
and  the  uniform  character  of  its  constituents.  The  raw  materials 
are  treated  by  the  dry  process.  The  limestone  and  clay  are  first 
dried  and  partially  reduced  by  crushers  and  rolls.  They  are  then 
accurately  weighed  in  the  proper  proportions  in  automatic  scales. 
After  being  weighed,  the  materials  are  thoroughly  mixed,  then  still 
further  reduced  to  a  fine  powder  by  grinding  mills,  from  which  the 
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mixture  is  elevated  to  a  large  bin,  and  then  in  turn  it  is  fed  to  the 
wet  mixers,  where  it  is  properly  tempered  with  water  to  allow  it 
to  be  made  into  bricks.  The  bricks  are  then  run  into  drying  tun- 
nels^  and  are  heated  by  waste  heat  carried  in  a  duct  from  the 
boiler,  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  the  bricks  are  elevated  to  the  top 
floor  of  the  kiln  building,  where  they  are  fed  into  Sehofer  kilns,  and 
properly  burnt.  These  Schcfer  kilns  are  an  improvement  on  the 
DJetzsch  kiln,  and  are  very  economical  in  fuel.  Like  all  the  improved 
German  kilns,  while  very  simple  and  iinif  orm  in  their  working  when 
properly  controlled,  many  disastrous  failures  have  taken  plaee  from 
attempting  to  operate  them  theoretically  with  inexperienced  men. 
In  the  Glens  Falls  Portland  Cement  Works  it  was  found  necessary 
to  employ  head  burners  trained  in  the  old  works  of  Europe.  From 
the  kilnSj  the  clinker  is  conveyed  to  the  ball-mills,  where  the  first 
reduction  is  made  with  steel  balls.  From  these  it  passes  to  the  tube- 
mills,  where  the  final  reduction  is  made  with  flint  pebbles.  The 
finely  ground  cement  is  now  ready  for  storing,  and  is  con- 
veyed to  the  store-house,  where  it  is  deposited  in  separate  bins,  each 
holding  from  four  hundred  to  twenty-five  hundred  barrels,  where 
the  cement  is  carefully  sampled  and  then  tested.  Average  analyses 
of  the  Iron  Clad  brand  show,  lime,  63.50  per  cent. ;  silicic  acid, 
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Rt>Qiiirt>>  [iM  floor  iipacis  dnos  iiorfoct  wofk,  ti^ieilsi  no  nkiUml  mechanic  to  ope  rata, 
onr*'plfict'fl  sihvays  maiiy,  hailt  with  the  best  material,  lias  rawhide  pears,^  paiMjr  frjctkm, 
roUf r  iM^HiiiaiUrt,  witli  forfjed  iron  riml  stenl,  mak'i^i'  it  verj'  dupHble  and  for  quick,  hard 
work  it  bay  rir>  osiual.  In  tuiUniialic  lu  boldiiij;  or  tlirtiwinic  *jut  its  load  at  any  point; 
wbeu  boistiti^  or  lowering  will  carry  at  tbn  siuiw  thnii,  DnKcriptivn  csitalogtie  and  prices 
furoished  U|:rt>n  application,    Addri^HH 

C-  S.   HARRIS  &   CO.,   ROME,    fi-   Y. 
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21,50  per  cent;  clay  and  iron  oxide,  10,50  per  C(?iit ;  magnesia, 
l.SO  ]>er  cent;  alkaJios,  0.40  per  cent.;  sulphuric:  acid,  1.50  per 
cent. ;  loss,  0.80  per  cent, 

THE  GLOBE  TKMKNT  ("0]\frANY,  8dlersburg,  Ind.,  i.hinn- 
faetnres  the  Globe  brand  of  Lonisviile  natural  hydranlic  cement  by 
the  proeei?H  described  under  TxiuiR^ville  Cement  Company, 

THE  GOLDETsT  RULE  CEMENT  COMPANY,  Seller, -bni-nr, 
Ind.,  is  an  Indiana  corporation  nminifactiirinfr  tlie  Ann  and  Hanv 
nier  brand  of  Louisville  natural  hydraulic  rcment  by  tlie  usual  pro- 
cess of  the  district.  Bee  Louisville  (Vnicnt  Company  for  cli ascrip- 
tion.    Cement  was  first  nuxde  fit  these  works  An<^iRt  8,  1898. 

THE  GOSHl^]\r  PORTLAND  CEMENT  iVjMPANY,  Gosbcii, 
Ind. J  is  constructing  works  a  short  distance  frtnt)  l^lkharL  Ind,,  but 
has  not  replied  to  requests  for  iMforiiuition. 

THE  GRAA^LLVG  PORTLAND  CEMl- NT  COMPANY  is  iv- 
])orte<i  as  organized  with  Win.  M.  Courtis,  of  Dil  roit,  as  consult- 
ing engineer,  and  C,  A.  Campbeib  407  Nortli  Linn  street,  West 
Bay,  Mi  eh,,  as  an  intiUTSted  party. 

THE  GREAT  NORTHERN  PORTLAND  CEMENT  COM- 
PANY, Detroit,  Mieh,,  is  a  New  Jersey  cor|H>Tation  with  an  a  ill  hoi - 
ized  capitaRzation  of  $5,000,000,  which  is  constructing  works  at 
Baldwin,  Mieli.,  for  the  niaunfactnre  of  Portland  cement.  H  ii^ 
proposed  to  build  the  plant  in  units  of  1,000  barrels  capacity  per 
day,  increasing  the  size  of  the  phint  from  year  to  year  as  may  he  dt - 
sired.  The  first  unit  of  LOOO  barrels  cajiacity  is  now  under  crHi- 
strnction. 

THE  HANOVER  PORTLAND  CEMENl^  COMPANY,  Han- 
over, Ontario,  Canada. — No  inforination  has  be<^n  received  coii- 
cerni ng  the  works  except  that  a  largt^  ailditional  building  has  re- 
i'cntlv  been  eri  t  t^d  and  that  the  Sturtevant  Mill  Company's  nia- 
chiin'iy  is  us^'d  fur  grinding  lu^irl  and  Dnvidsen  tube-miUs  in 
grinding  Poitland  cm u Mil  clinkei'.     Se<^  Ntile  B,  page  152. 

THE  IIKCLA  POin  LAND  d'^MHNT  AND  COAL  MINING 
COi\rPANY  will  soon  be  incorjK>rated  to  bnihl  works  for  making 
cement  at  West  Bay  City,  Mich.,  and  will  operate  coai  mines  near 
the  plant.  The  present  address  of  those  interested  in  the  company 
is,  11  R.  Loranger,  505  Crapo  Block,  Wny   City,  ^tich.     The  office 
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of  the  infurporated  (.-oiiipsijiy  will  Iju  in  Uinon  Trust 
Iroit,   Midi. 

4  111^  IIKU)EUBJ^]HG  CEMENT  COMPAIJ^Y,  Albany,  N.  Y., 
ill  its  works  at  Howe's  Cave,  K,  Y,,  uses  the  wet  or  semi- wet  pro- 
cess in  making  Portlaiid  cement,  althongh  the  raw  material  is 
the  usual  hard  cement  rock.  The  company  also  makes  a  brand  of 
natural  cement.  The  two  plants  at  Howe'&  Cave  have  been  under 
the  game  management  for  fieveral  years.  The  Bonnot  Company's 
install ation  of  eenient-niaking  niaehinerv'  is  in  the  Portland  cement 
works,  also  the  Bradley  Pulverizer  Conijjany's  Griffin  mills  and  F. 
L.  Smidth  &  Co/s  Davidseii  tube-mills  for  pulverizing  raw  materiiil 
iiud  Portland  cement  clinker.  The  American  Bhjwer  Company's 
draft  system  is  in  use,  including  a  powdered  ct^al  burning  outfit  for 
ten  rotary  kilnn.  t'urtlier  information  is  wdthlield.  See  Note 
D,  page  152. 

THE  TlFFiCL^LES  dOMENTT  COMPANY,  Catasauqua,  Pa., 
lias  const rueied  works  at  Coplay,  Pa.,  for  the  manufacture  of 
T*ortljind  and  natural  hydraulic  cements.  Information  as  to  law 
materials,  process,  character  of  product,  has  been  withheld, 

Tlll^  liOOSIFR  CEMEXT  COiMPANY,  Sellersburg,  Ind., 
manufactures  Louisville  natural  hydraulic  cement  by  the  usual 
natural  cement  process,  using  vertical  continuous  kilns,  buhr- 
stone  mills  and  screens.  The  works  were  put  in  operation  in  De- 
ceml»er.  1S99,  and  hiivo  a  capacity  of  500  barrels  a  day. 

HOUSTON  BROS.,  Thirty-second  street  and  Pennsylvania  rail- 
K^ad,  Pittsl)urg,  PcK— This  firm  reports  that  they  arc^  lar^a'  stoek- 
bolders  in  cement  factories,   and  two  brands,   Rex  Portland  and 
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Samson  Portland,  are  marketed  as  their  manufacture.  They  also 
market  Flint  Eock,  Eosendale  and  Cumberland  Valley  brands  of 
natural  hydraulic  cement,  and  Vulcanite  brand  of  Portland  ce- 
ment. No  information  concerning  materials,  methods  of 
manufacture  and  quality  of  product  has  been  received,  except  con- 
cerning Vulcanite  Portland  cement,  which  see. 

HOWARD  HYDRAULIC  CEMENT  COMPANY,  Cement,  Ga. 
See  Note  A,  page  152. 

THE  ILLINOIS  PORTLAND  CEMENT  COMPANY,  Chi- 
cago, 111.    See  Note  A,  page  152. 

THE  ILLINOIS  STEEL  COMPANY,  Kookery  Building,  Chi- 
cago, 111.,  have  two  plants  for  the  manufacture  of  cement  in  connec- 
tion with  their  blast  furnaces,  manufacfturing  both  a  slag  or 
puzzolan  cement,  and  a  true  Portland.  Mr.  Edward  M.  Hagar 
is  manager  of  the  cement  department.  The  cement  plant  at  the 
North  Works  of  the  Illinois  Steel  Company  was  started  in  1895, 
and  has  a  capacity  of  500  barrels  per  day.  The  new  cement  plant 
at  the  South  Chicago  Works  of  the  Steel  Company  was  started 
in  1900,  with  a  capacity  of  1,500  barrels  per  day.  It  cost  $500,000. 
The  first  plant  constructed  was  for  the  manufacture  of  a  slag 
cement  exclusively,  known  as  the  Steel  brand,  which  is  a  product 
obtained  by  grinding  together  to  exceeding  fineness  an  intimate 
mixture  of  slag  and  properly  prepared  slaked  lime.  The  manu- 
facture of  the  cement  commences  with  the  use  of  properly  se- 
lected ores  and  limestones  in  the  blast  furnaces.  Slag  of  the  proper 
composition  is  chilled  as  it  comes  from  tlie  furnace  by  su*  stream 
of  cold  water  under  high  pressure.  This  breaks  up  and  disinte- 
grates the  slag,  and  eliminates  a  large  proportion  of  its  sulphur, 
changing  it  chemically  in  such  a  way  as  to  render  it  suitable  for 
the  manufacture  of  cement.  This  slag  is  subjected  to  chemical 
test  before  being  fed  into  rotary  dryers.  After  thorough  drying, 
it  receives  its  preliminary  grinding  in  Griffin  mills.  It  is  then 
mixed  with  prepared  lime  and  ground  together  in  F.  L.  Smidth  & 
Co.^s  Davidsen  tube-mills  to  a  fineness  so  great  that  not  over  4  per 
cent,  is  retained  on  a  40,000  mesh  sieve.  The  product  is  then  con- 
veyed into  bins,  from  which  it  is  drawn  and  packed  for  the  mar- 
ket At  the  South  Chicago  ])1ant  are  manufactured  both  the 
Steel  brand  of  slaof  cement  and  the  ITuiversai  brand,  a  true  Port- 
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land  eeineiit  under  the  definition  of  the  United  States  Engineer 
iX'partment.  The  process  of  inakiJig  Universal  Portland  ce- 
ment consists  of  grinding  together  slag  of  a  certain  composition 
with  limestone  in  the  right  proportions,  to  a  fineness  of  95  per 
cent,  throngh  a  10/)00  mesh  sieve.  This  mixture  is  then  bnmt  to 
a  cliLiker  at  a  high  temperature,  in  rotary  kilns.  This  cUnker  is 
then  gromid  to  the  same  fineness  as  before  burning,  and  eorstitiitcs 
finished  cement.  In  detail,  the  granulated  slag  of  a  slightly  dif- 
ferent composition  than  that  used  for  Steel  cement  is  dried  in 
rotar}'  dryers  and  ground  in  ball-millBj  and  then  niixe3  by  weigh- 
ing machine  in  certain  proportions  with  limestone  which  has  al- 
ready been  crushed,  dried  and  gromid.  This  mixture  of  the  elag 
and  limestone  is  then  ground  together  and  intimately  mixed  in 
Davidsen  tube-mills,  from  which  it  is  conveyed  to  the  burner 
building,  and  there  fed  into  the  rotary  kilns,  which  are  60  feet 
long  and  7  feet  in  diameter.  The  fuel  used  in  these  kilns  is  pul- 
verized coal.  The  clinker  is  cooled  in  cooling  tanks  and  carried 
hy  belt  conveyor  to  the  Smidth  hall-mills  and  thence  to  Davidaen 
tube-millSj  which  finish  the  grinding.  The  Robins  conveying  belts 
and  the  Webster  Manufacturing  Company's  elevating,  conveying 
and  power  transmission  machinery  are  in  use.  The  cement  is  then 
carried  to  the  stock-house  and  held  in  bins  until  ready  to  be 
shipped.  The  total  output  of  both  works  is  about  50,000  barrels  a 
month,  about  equally  divided  between  the  two  brands. 

Following  is  an  analysis  of  Universal  Portland  Cement  by  Rob- 
ert W.  Hunt  &  Co.,  of  Chicago,  made  December  26,  1900: 

Silica  (SiOa),  23.62  per  cent.^  Alumina  (AlaO,),  8.21;  Oxide  of  Iron 
(Fe^Oa),  ^'"^h  Lime  (OaO),  61.92;  Magnesia  (MgO),  1.78;  Sulphuric  Anhy- 
dride (SOa),  1.32;  Buiphur  as  Sulphides,  none;  LosBon  Ignition,  0.52. 
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THE  IMPERIAL  CEMENT  COMPANY,  HM.,  of  Owen 
Sound,  Ont.,  is  constructing  works  concerning  wliicli  no  informa- 
tion has  yet  been  received,  except  that  Smidth  ball  and  tube-mills 
are  used  in  grinding  Portland  cement  clinker  and  Davidsen  tube- 
mills  in  grinding  raw  materials. 

THE  IMPERIAL  PORTLAND  CEMENT  COMPANY,  with 
offices  at  1114  Real  Estate  Trust  Building,  Philadelphia,  Pa.,  are 
constructing  works  at  Nazareth,  Pa.,  with  a  capacity  of  1,000  bar- 
rels a  day,  for  the  production  of  Imperial  brand  Portland  ce- 
ment. The  rock  used  is  said  to  be  naturally  correct,  so  that  no 
mixture  is  necessary,  analyses  showing,  silica,  18.71  per  cent.; 
alumina  and  oxide  of  iron,  6.30;  carbonate  of  lime,  72.14;  mag- 
nesia, 0.50.     The  rotary  kiln  process  will  be  used. 

THE  INDIANA  CEMENT  COMPANY,  Charlestown,  Ind., 
manufactures  Lion  brand  Louisville  natural  hydraulic  cement  by 
process  similar  to  that  described  for  the  Louisville  Cement  Com- 
pany. 

THE  INDIANA  PORTLAND  CEMENT  COMPANY  is  a  New 
Jersey  corporation  capitalized  at  $5,000,000,  with  oflBces  at  Detroit, 
Mich.,  which  proposes  to  build  works  at  Milford,  Kosciusko  county, 
Indiana,  for  the  manufacture  of  Portland  cement  from  marl  and 
clay,  and  at  Milltown,  Harrison  county,  Indiana,  for  its  manufac- 
ture from  limestone  and  clay.  Large  purchases  of  land  at  both 
places  are  reported.  The  headquarters  will  shortly  be  removed 
to  Indianapolis. 

THE  lOLA  PORTLAND  CEMENT  COMPANY  is  a  Kansas 
corporation  with  works  at  lola,  Kan.,  for  the  manufacture  of 
Portland  cement.  The  company  controls  several  hundred  acres 
of  land  underlaid  with  limestone,  having  95  ])er  cent,  of  carbonate 
of  lime,  and  shale  having  75  per  cent,  of  silica  and  alumina.  It 
also  owns  a  gas  well  which  furnishes  fuel  for  all  purposes.  The 
buildings  are  well  designed  for  the  fuel  used  and  the  power  trans- 
mission employed.  The  rock  is  crushed  in  three  crushers,  burned 
in  21  rotary  kilns  and  ground  in  42  Griffin  mills.  There  are 
chemical  and  physical  laboratories,  power-house,  machine  shop 
and  store-room.  There  are  six  300  horse-power  gas  engines  and 
three  of  150  horse-power,  using  5,000,000  cubic  feet  of  gas  a  day, 
the  equivalent  of  about  250  tons  of  coal.    These  engines  drive  the 

For  Cement  Machinery  address  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 
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machinery  of  tlie  iiiill  jtiid  fhe  eie<'trifal  equipineot,  T\\e.  laikT  in- 
cludes a  75-k.  w.  ?35U-volt  dyuaiiio,  furiiij^hing  liglit  at  nighl ; 
22^-k,  w,  S50-volt  generator,  furiiisliing  power  for  the  laboratory 
and  light  in  the  day  time;  a  15-volt  125-ampere  sparking  dynanin, 
funiishiDg  sparks  to  the  gas  engines;  two  storage*  batteries  and  a 
spare  djnanio  giving  reserve  power  to  prevent  interruption  in 
ease  of  accident.  The  Bodge  Mannfacturing  Company  ha.s  in- 
stalled 35  rope  drives  in  the  works,  with  the  accompanying  friction 
clutches^  shafting,  floor  stands,  dust-tight  bearings,  pulleys 
and  gearing.  The  American  Blower  Company's  fang  are  in 
use.  Water  for  daily  supply  is  pumped  to  resenroir  and  stand- 
pipe^  and  there  is  a  Keystone  Electric  Company's  motor  and  pump 
at  the  river  at  a  distance  of  a  mile^  for  fire  service.  The  mill  cost 
$1,000,000.    Ocment  wa^  first  made  in  Jime.  1900. 

moaUOIS  POKTIAin)  cement  company,  Cleveland,  Ohio, 
is  a  Delaware  corporation  with  principal  offices  at  Cleveland,  and 
works  at  Caledonia,  'N.  Y. 

The  lands  owned  by  this  company  consist  of  about  four  hun- 
dred acres  of  marl  and  clay  deposits,  beginning  one  mile  east  from 
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Caledonia,  N.  Y.,  and  extending  along  the  tracks  of  the  N.  Y.  C. 
6i  11.  II.  R.  It.  an  1  the  iji^higli  Valley  IL  R.  for  a  distance  of  about 
two  miles. 

The  marl  comprising  this  deposit  has  been  thoroughly  sampled 
and  analyzed  at  all  points,  and  consists  of  a  fine  white  carbonate 
of  lime,  practically  free  from  all  impurities,  being  especially  free 
from  magnesia,  which,  on  an  average,  aDloimts  to  only  about  three- 
tenths  of  one  per  cent.  The  deposit  is  so  near  the  surface  as  to  re- 
quire little  or  no  stripping,  and  has  an  average  depth  of  eight  feet. 

The  deposit  of  clay  is  free  from  pyrites,  sand  and  grit,  and  con- 
tains the  proper  ratio  of  alumina  to  silica  to  insure  a  slow  setting 
cement. 

The  clay  and  marl  are  conveyed  to  the  works  by  a  trolley  road, 
both  materials  being  here  stored  until  thoroughly  air  dried.  From 
the  storage  bins,  the  materials  are  taken  by  a  bucket  conveyor 
to  the  drying  kilns.  The  dried  materials,  after  proper  proportion- 
ing, are  mixed  and  ground  dry  in  Smidth  tube-mills,  and  then 
stored  in  bins  ready  for  burning.  The  burning  is  effected  by 
powdered  coal  in  three  rotary  kilns,  built  and  installed  by  the  Bon- 
not  Company,  of  Canton.  The  clinker,  after  cooling  in  a  pit  below 
the  kilns,  is  crushed  in  ball-mills  and  ground  fine  in  Smidth  tube- 
mills,  being  carried  thence  to  the  stock-liouse  for  proper  aging. 

The  mill  being  located  on  a  considerable  hill,  most  of  the  trans- 
fers above  mentioned  are  effected  by  gravity. 

The  power  plant  consists  of  three  200  horse-power  boilers,  two 
250  horse-power  engines,  tandem  compouiid,  directly  connected  to 
two  200  k.-w.  alternating  current  generators,  by  which  power  is  dis- 
tributed to  all  parts  of  the  plant  where  it  is  to  be  applied.  Alter- 
nating motors  are  used,  for  the  most  part,  directly  connected.  These 
motors  are  all  enclosed  in  dust-proof  cases. 

All  the  buildings  are  entirely  fire-proof,  being  constructed  of  steel 
frames,  and  brick  curtain  walls,  with  slate  roofs.  The  works  are 
furnished  with  separate  buildings  for  machine  shop  and  laboratory, 
each  of  which  is  fully  equipped  for  the  purpose  for  which  it  was 
designed. 

Average  analyses  of  the  marl,  clay  and  cement  are  as  follows: 


See  indorsement  of  Griffin  Mills  by  Ida  Portland  Cement  Co. 
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Silica. 
Iron 


Oxide  , 
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Sulphur  SO ^ 


MarU 

0.4 
0.2 

a.3 


Clny. 

7.5 
LH 
0.4 


rpmnnt. 

23.0 
3.4 
0.7 
(J.4 


THE  JAMES  RlVKi;  CEMENT  WORKS  is  a  Virginia  enr- 
poratioii  wiili  works  for  tlio  maiiufaehu'e  of  Jjiuk^s  Uiwr  natural 
hydraulic  eciiM^ni  at  Lorlur.  lioekbridgf  etnuity,  VirgiTiia.  Tliis 
cement  bus  bcrn  inannfrtctnrtMl  t>in(T  IS 48,  when  the  works  were 
t^tarted  by  C.  JL  EoebiT  tu  makr  tvuient  ftrr  tbi'  lockt^  and  dams 
of  tlie  James  river  and  Kanawha  canaL  Tbi*  {(uarrios  nre  located 
at  Loclicr  P.  ().,  abont  one  mile  west  of  UkLs^^aiw,  Va.,  on  the 
Chesapeake  &  Ohio  railroad  and  tbe  James  riven  Tlie  mines  and 
kihis  are  on  the  opposite  side  of  the  river  from  tbe  railroad.  The 
cement  has  \mm  ground^  at  various  timcift  at  Baleony  Falls  two 
miles  east,  by  water-power,  at  Lynchburg  and  at  Uoleoitdx''.s  Rock. 
Ill  1896  the  prestmt  steam  mill  was  hid  It,  atnl  the  cement  clinker 
is  now  conveyed  across  the  river  on  a  eableway.  Power  is  gener- 
ated by  a  100  horse-power  boiler  and  (^orliss  engine. 

The  continuous  vertical  kiln  is  used  with  coal  as  fuel.  Tbe 
clinker  is  drawn  from  the  bottom  of  llu^  kihu  crusbed  in  ordinary 
pot  crushers,  grouml  in  French  hulir-stones,  the  tine  nuiterial  run- 
ning through  sepaiatru's  and  being  conveyed  thence  to  the  stock- 
room. Chemical  analysts  of  rock  and  ctMnent  nui^l*^  some  years 
ago  show: 


Rock» 

Carbonic  Acid .30.40^ 

Pot^nsh.. 0.12 

Silica... .,,. 34.22 

Alumina  antl  Oxide  of  Iron. 7,80 

Lime 17,38 

Magnesia 9.51 

Undetermined 0.57 


Ci^inent, 


49.53% 
11.29 
25.15 
13.77 
0.26 


Other  analyses  differ  somewlnit  from  tlu'se.  Tlu^  cement  is 
vised  in  engineering  works  in  Washington,  D.  C,  for  railroad 
work,  canals,  dams,  tunnels,  reservoirs  in  Virginia  and  the  adjoin- 
ing States. 


HEAVY  BROOMS 


SPEGiAl  BRUSHES  OF  ALL  KINDS 
FOR  CEMENT  MANUFACTURERS 


I 


JOSEPH  LAY  &  CO.,  RIDGEVILLE,  INDIANA 


% 


198       DIRECTORV  OF  AMERICAN  CEMENT  INDUSTRIES. 

THE  KANSAS  CITY  AND  FORT  BCOTV  CEMENT  COM- 
PANY is  tho  corporate  name  under  which  crnnnit  is  maiiufacturerl 
by  the  C.  A,  Brockett  Cement  Conipaay,  of  Kansas  ('ity,  Mo.  The 
works  are  located  at  Fort  Scott^  Kan.,  and  manufacture  the  double 
star  brand  of  Fort  Scott  natural  hydraulic  cement.  The  deposit 
of  cement  mck  was  discovered  in  1867.  The  onliimry  vertical 
kilns  and  mills  for  grinding  Tvatiira!  cement  cl inker  are  used.  The 
cement  is  used  in  Kansas  and  the  adjoiniBg  Stales  in  large  quan- 
tities- 

THE  KENTUCKY  AND  INDIANA  CEMENT  COMPANY, 
of  Jeffersonville,  Ind.,  with  mills  at  Watson,  Ind„  on  the  B.  &  0* 
S.  W.  Ry-j  is  an  Indiana  corporation  with  a  capitalization  of  $65,- 
000^  which  manufactures  the  Ea^^e  hrand  of  Louisville  natural 
hydraulic  cement.  The  Westeni  Cement  Company,  of  Louisville. 
Ky.j  is  the  general  sales  agent.  The  caiiicity  of  the  works  is  1,500 
barrels  daily. 

THE  KINDERHOOK  PORTLAND  CEMENT  COMPANY, 
Indianapolis,  Ind.,  is  reported  to  have  been  incorporated  for  the 
manufacture  of  brick,  cement  and  tiling.     See  Note  A,  p*age  153. 

THE  KNICKERBOCKER  CEMENT  COMPANY,  Pough- 
keepsie,  N.  Y. — No  information  regarding  thi^  company  has  been 
received  except  that  the  S.  Howes  Company's  [)ackers  are  in  use. 
It  is  reported  that  the  raw  materials  used  are;  blast  furnace  slag 
and  lime.    See  Note  B,  page  15S. 

THE  WILLIAM  KRAUSE  &  SONS  CEMENT  COMPANY, 
1621-1623  North  Fifth  street,  Philadelphia.  Pa.,  has  its  distrib* 
uting  warehouse  at  8119-3127  American  street,  and  has  located  its 
works  at  Martin's  Creek,  Pa.  (Application  was  nuide  in  March, 
1901,  to  change  the  name  of  the  company  to  the  Martinis  Creek 
Portland  Cement  Company.)  The  materials  usetl  are  the  w^ment 
rotk  and  limestone  of  the  Lehigh  region,  lite  cement  rock  being 
ohtained  fi'ora  quarries  on  the  company's  property  adjacent  to  the 
mills,  and  I  he  limestone  from  their  quarry  about  a  mile  distant  on 
the  Bangor  &  Portland  railroad.  A  chemical  analysis  of  the  com- 
pleted  cement  shows  silica,  22.34  per  cent;  aliimij}a,  7.17  per 
cent.;  ferric  oxide,  4,05  per  cent. ;  lime,  64.13  per  cent;  magnesia, 
2.01  per  cent  The  stone  is  brou^dit  from  the  quarries  in  ears  and 
dumped  on  the  floor  of  the  stone-house,  where  the  two  kinds  are 
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mixed  in  proper  proportions  as  shown  by  chemical  analyses,  and 
ilumped  into  a  crusher,  froiti  which  Ii  is  elevated  to  a  storage  hiu^ 
wheeled  to  an  elevatorj  and  discharged  into  a  dryer,  which  uses  the 
gases  from  the  cement  kiliis^  an  exhaust  fan  niaintaiuiiig^  the  proper 
draft  for  the  kilns.  From  the  dryer  the  material  is  elevated  and 
conveyed  to  storage  bins  over  the  ball-mills.     The  fine  material 

en  goes  to  storage  tanks  in  the  kiln  building.  Coal  is  used  for 
ftiel  in  tlie  kilns,  being  dried,  crushed  and  then  pnlverized  In  a 
tube-mill.  From  the  storage  tanks  it  is  forced  into  the  kiln  by 
air-blast,  the  ground  stone  entering  the  other  end  of  the  kiln  by 
conveyor.  The  kilns  and  connected  conveyors  are  variable  in  feed, 
and  operated  by  electric  motors.  The  burned  clinker  falls  into  a 
clinker  cooling  pit  and  is  thence  elevated  and  conveyed  to  the  ce- 
ment ball  and  grit-mi IIb^  the  finished  product  being  conveyed  to 
tlie  etorage  bins  in  the  stock-house,  which  has  a  capacity  of  35,000 
barrels.  Conveyors  carry  the  cement  for  packing  to  a  central 
pointj  where  it  is  elevated  to  a  bin  for  distribution  to  8.  Howes 
Oompany^s  bag  and  barrel  packers.  The  Webster  Manufacturmg 
Company's  elevating,  conveying  and  power  transmission  machin- 
ery is  in  use.  There  is  a  cooper-shop  in  the  stock  depaitment. 
The  power  is  supplied  by  three  S50  horse-power  boilers  and  a  600 
horse-power  Corliss  engine.  There  is  a  150  horse-power  engine  as 
auxiliar}',  which  drives  the  dynamo  when  the  large  engine  is  not 
in  operation.  Besides  lighting,  the  dynamo  furnishes  power  for 
driving  kilns,  blowers,  the  stone-house  and  stock-house.  There 
are  also  air  compressors  for  the  quarry  and  high-pressure  air-blast* 
The  buildings  are  substantial  brick  structures,  with  timber  roofs. 
The  stock-house  walls  are  litholite.  The  capacity  of  the  works  is 
now  500  barrels  a  day,  and  they  have  been  constructed  so  that  the 
capacity  can  be  doubled  at  comparatively  small  expense. 

THE  LAKEFIELD  PORTLAND  CEMENT  COMPANY,  Ltd., 
Owen  Sound,  Ont.,  is  reported  to  have  been  incorporated  to  con- 
struct a  large  plant  at  Lakefield,  near  Fetersboro,  Ont.,  Can*  See 
Note  A,  page  153.  C.  O.  Bartlett  &  Co.  are  erecting  one  of  their 
four  compartment  dryers  for  dr}ing  coal. 
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THE  LAWIJENd':  (M^]MENT  COMPAW  oi)crat^'s  fac- 
loiics  making  Iioscndale  luUural  hydraulic  cement,  at  Eddy- 
ville,  on  the  Rondoiit  (Veek,  Hiekory  Bush,  and  Biniiewater,  on 
tlie  Wall  kill  Valley  railroad,  near  Kingston,  N".  Y.  Cement  has 
heen  made,  practically,  after  the  process  now  used,  since  1832,  im- 
provements being  made  from  time  to  time  in  details  and  in  ma- 
(^hinery.  At  Hickory  Bush  are  located  quarries  and  kilns,  the 
product  being  run  by  tramway  to  Eddyville,  where  it  is  ground, 
packed  and  shipped.  At  Binnewater  are  quarries,  kilns  and  mills, 
making  a  plant  complete  in  itself.  The  material  used  is  the  water- 
lime  of  the  lower  Helderl)erg  group  of  the  upper  Silurian  for- 
mation. There  are  many  layers  of  similar  rock,  two  being  used 
successfully  in  making  cement.  The  so-calli'd  light  and  dark  rocks 
are  usually  mixed  to  make  the  best  quality  of  cement.  The  quar- 
ries being  in  very  rough  and  hilly  count rv,  it  is  possible  to  locate 
the  kilns  below  the  outlet  of  the  quarry,  so  that  the  rock  can  be 
dumped  directly  into  them.  The  quarries  usually  become  mines 
very  shortly  on  account  of  the  heavy  dip  of  the  strata.  The  kilns 
are  continuous,  being  fed  with  alternate'  layers  of  rock  and  thin 
layers  of  anthra<'it(^  jK^a-coal,  and  yiehling  about  100  barrels  of 
cliidver  a  day  each,  when  over-burned  and  uiuler-burned  clinker 
has  been  sorted  out.  The  clinker  is  dro])])(Ml  into  crackers  and 
passi»s  to  mill-stones  running  over  se])arator  screens  between  opera- 
tions until  fine  enough  to  drop  through.  The  sid(»-hill  location 
enables  most  of  the  movements  to  be  l)y  gravity. 

TllK  LAWREIVTCE  CEMENI^  COMPAXV  OF  PENNSYL- 
VAN^IA  has  a  large  Portland  cement  plant  al  Siegfried,  Pa.,  on 
the  Ceiitral  railroad  of  Xew  Jersey.  The  orighial  plant  was  one 
of  th(^  first  eriH'ted  in  this  country.  The  material  used  is  the  ce- 
ment rock  and  limestone  of  the  l.ehigh  region.  The  cement  rock 
underlies  the  projx'rty  of  the  com])any,  and  is  mined,  thus  saving 
the  expense  of  stripping.  The  limestone  is  (juarried  at  a  point 
about  Unw  miles  soiilh  of  the  plant.  The  cement  rock  is  loaded  into 
cars  at  the  mines,  hauh'd  to  the  o])ening  of  the  galleries  and  run  by 
gi'avitv  or  locomotive  to  crushers,  from  wliich  it  passes  to  pulver- 
izers just  l)elow,  and  is  reduced  to  coarse  grit.  :\fter  passing  through 
drvers  it  is  elevated  and  conveyed  to  the  ho])|H'r-shaped  bins.  The 
liin(^stone  is  similarly  treated  and  stored  in  adjoining  bins.  Analyse? 


Plasticoii,  a  plastering  cement.  The  Alabastine  Co.,  Grand  Rapids,  Mich. 


I  A  LITTLE  TALK, 
i  ABOUT  BUilNEii 


**t  like  a 
proposition  that  pays,** 


-C.  p.  HUNTIflGTON. 


THIS    PAYS!   I 


HERE  are  certain  thmjG:sthat 
a  man  in  business  must  do. 
He  must  have  an  ortice,  he 
must  put  out  a  sign^  and 
he  must  advertise. 

He  must  mal<e  himself 
known  to  the  people  who 
may    be  interested   in  his 
kind  of  business.   The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  syccessful  men  make  it  a  rule 
to  spend  one-tifth  of  their  income  m  advertising, 
and  they  fmd  it  pays. 
It  makes  poor  business  good. 
It  malves  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  in,  we  don't  want  you  to  ad- 
vertise in  our  magazine ► 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


From  Sacramento  (CaL) 
Record*  LI  n  Ion  : 

"Municipal  ENOiNi:Eff- 
ING  has  often  heen  pro- 
nouncijd  In  these  columns 
the  mosi:  useful,  practical 
mai^azine  of  the  aj;e,  and  we 
adhere  to  that  judgment.  ' 


MUNICIPAL 
ENGINE  ERINO 
rt   A  O  A  Z  I  N  E 

AivarJi'J  ikduJ  Ptii*i  by  Pjris  FxposUioTii  of  n^i.!. 
HoMs  MtJal  frirm  the  Chicairo  World's  Fafr  -^ 
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are  here  made  and  the  contents  of  the  bins  are  combined  in  proper 
proportions,  being  dropped  into  tunnels  underneath  and  elevated 
and  conveyed  to  automatic  scales.  The  mixture  goes  to  ball-mills 
and  thence  to  tube-mills  and  thence  to  large  bins  with  a  capacity  for 
-18  liours'  running  of  each  kiln.  Powdered  coal  is  used  for  fuel  in 
calcination.  It  is  automatically  weighed  and  registered,  and  then 
passes  through  a  rotary  dryer  and  a  20-foot  Smidth  coal-grinding 
tube-mill,  then  being  elevated  to  bins  in  front  of  kilns  and  fed 
to  them  by  air  blast.  The  raw  material  enters  the  kiln  through 
water- jacketed  chutes.  The  clinker  is  conveyed  to  storage  bins 
with  capacity  of  20,000  barrels,  where  it  is  cooled  by  air  blast 
from  pipes  in  the  tunnel  underneath,  the  arraiigoment  of  bottom? 
being  similar  to  that  of  the  other  storage  bins.  Smidth  ball  and 
tube-mills  finish  the  cement,  which  is  stored  in  a  stock-house  of 
72  bins  with  a  total  capacity  of  125,000  barrels.  Between  the 
ball  and  tube-mills  there  is  an  opportunity  to  divert  the  clinker 
to  an  automatic  weighing  and  mixing  apparatiis,  when  it  is  desired 
to  add  natural  cement  to  produce  a  second-grade  Portland  or  an 
improved  natural  hydraulic  cement.  The  conveyors  from  this 
point  are  arranged  in  twin  lines,  so  that  the  mill  can  be  engaged 
on  cement  of  two  qualities  at  the  same  time. 

The  cement  rock  from  the  mine  may  be  run  directly  to  vertical 
continuous  kilns  for  the  manufacture  of  natural  hydraulic  ce- 
ment. The  clinker  from  these  kilns  runs  through  a  Mosser 
crusher  and  thence  through  one  of  the  sots  of  ball  and  tube-mills 
in  the  raw  material  department,  which  is  arranged  for  this 
purpose. 

Steel  and  masonry  construction  is  used  throughout,  except  the 
wooden  storage  bins  for  raw  material  and  for  finished  cement.  The 
power  plant  includes  one  1,200  horse-power  and  one  175  horse- 
powoi-  engine,  a  100  horse-power  air-compressor  for  mine  power, 
a  75-kilowatt  generaioi-  for  electric  light  and  ]>ower  for  cooper- 
shop,  ])a(king  room  and  machine  shops,  which  are  quite  complete. 
A  180-k.  w.  220-volt  belted  generator  of  tlie  Keystone  Electric  Com- 
pany has  also  been  installed.  There  are  six  250  horse-power  boilers. 
The  Webster  Manufacturing  C-onipanv's  elevating  and  conveying 
machinery  is  in  use.  The  plant  was  designed  and  built  by  Lath- 
bury  &  S[)a('kman. 

See  F.  L.  Smidth  &  Co.'s  Adve  tiseiiieiit  on  Pa^e  187. 
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THE  lAWBENCEVILIE  CEMENT  COMPANY,  Binnewater 
(To^^Ti  of  Rosendale)j  N.  Y,,  maker  of  Beach's  Rosendale  cemeot, 
is  a  New  York  eorporation,  iiaving  its  sales  office  at  2G  Cort- 
landt  street,  New  York  City,  its  works  at  BinTiewater,  in  the  town 
of  Rosendale,  Ulster  eoimty.  New  York.  This  is  one  of  the  oldest 
and  largest  of  the  eonipanies  manufacturing  genuine  Rosendale 
cement.  The  prestmt  plant,  built  a  few  years  since  to  replace  the 
old  plant  at  Lawrenceville,  which  had  become  somewhat  ont  of 
date,  is  very  compaet  and  so  arranged  as  to  turn  ont  cement  with 
a  rainimiim  amount  of  labor  at  a  very  low  cost.  The  position  of  the 
strata  of  cement  rock  in  the  quarries  necessitates  working  only  one 
gallery  and  the  almost  level  strata  allow  the  stone  to  be  taken  out 
very  rapidly. 

The  operations  of  nmniifacture  are  the  same  as  those  in  general 
use  throughont  the  Rosendale  district*  The  burning  is  done  with 
anthracite  coal  in  upright  continuous  kilns.  Direct  hoists  carry 
the  hunied  rock  from  the  kiln  shed  to  the  cracker  room,  where  it  is 
reduced  in  pot  crackers  for  the  mills.  The  grinding  machinery 
consists  of  13  sets  of  4-foot  mill -stones  of  Esopus  grit,  quarried  in 
the  immediate  vicinity,  supplemented  by  a  double  system  of 
screens.    The  capacity  of  the  works  is  2,.^00  barrels  daily. 

The  company  makes  its  own  barrels  and  sacks.  A  special  feature 
of  this  company*s  equipment  is  its  facilities  for  shipment ;  the 
tracks  of  the  West  Shore  railroad  run  into  its  store-house  and  the 
compan;y"'s  private  cable  railroad  connects  with  its  dock  for  tide- 
unler  deliveries  by  its  large  fleet  of  steamers  and  barges. 

Power  is  generated  in  six  horizcmtal  tubular  boilers,  supplying 
steam  for  the  main,  compressor,  hoisting  and  dynamo  engines, 
which  are  respeetively  of  2,100,  250  and  35  hors*> power. 

Air  drills  are  in  us(^  in  the  quarries  and  hoisting  engines  in  the 
qiuirry  and  on  tbe  company'^  e^dile  railway. 

THE  LEHIGH  PORTLAND  CEMENT  COMPANY,  Allen- 
town,  Pa.,  is  a  Pennsylvania  corporation  organized   in   October, 
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1897.  The  company  owns  two  works,  situated  in  the  heart  of  the 
eoiuent  regions.  ^lill  A  is  located  at  Onnrod,  Pa.,  a  few  miles 
from  (.V)])lay,  on  the  J  ronton  railroad,  a  branch  of  the  Lehigh  Val- 
ley railroad,  and  has  a  capacity  of  1,800  barrels  daily.  Mill  B  is 
located  at  West  Coplay,  Pa.,  ahont  two  miles  from  the  Ormrod 
])lant,  and  also  on  the  Iron  ton  railroad.  This  works  has  a  capacity 
of  2,200  barrels  daily,  total  ca])acity  for  .the  two  mills  being  4,000 
Inirrels  daily.  The  works  are  most  modem  in  construction,  the 
machinery  adopted  for  manufacturing  of  the  best  that  can  bo  ob- 
tained, such  as  Griffin  mills,  Webster  elevators  and  conveyors,  Howes 
packers,  etc.  All  engines  are  cross-compound-condensing,  and  the 
boilers  are  fitted  up  with  mechanical  stokers,  niakin<>-  the  plant  most 
ec(moniical,  systematic  and  practical.  The  company  owns  some  ()00 
acres  of  land  underlaid  with  cement  and  lime  rock,  the  two  com- 
bined giving  them  the  necessary  material  for  making  a  high-grade 
Portland  cement.  The  com[)any  has  store-houses  sufficiently  large 
for  carrying  500,000  barrels  of  cement  in  slock,  which  eiuibles 
it  to  run  all  through  the  winter  months.  This  company  en- 
joys a  large  denumd  for  its  product  thronghout  the  United  Stat<^s 
and  abroad.  During  the  past  two  years  the  government  has  been  a 
large  user  of  the  "Lehisfh''  brand,  and  the  company  now  has  a  large 
number  of  contracts  on  hand  which  it  is  filling  for  the  government. 

LOUISVILLE  CEMENT  COMPANY,  of  No.  331  West  Main 
street,  Louisville,  Ky.,  has  two  plants  for  the  manufacture  of  nat- 
ural hydraulic  cement,  one  IcK'ated  at  Speeds,  Indiana,  and  the 
other  at  Louisville,  Ky. 

The  cement  rock  used  is  a  similar  argillac(M)iis  limestone  to  that 
found  in  New  York  and  Pennsylvania.  Analysis  shows  an  aver- 
ago  composition  nbout  as  follows:  Silica,  15  per  cent.;  alumina 
and  iron  oxide.  H  p<'r  cent.;  calcinin  carbonnte,  fil  per  cent.:  cal- 
cium sulphate,  T)  piM*  cent;  magnesium  carl)onat(\  10  ]x?r  cent.: 
loss  on  ignition,  alkalies,  etc.,  3  per  cent.  It  is  quarried  or 
mined  accoi-diug  to  the  amount  of  other  rock  and  soil  found  upon 
the  stratum  of  cement  rock.  At  S])eeds  the  quarry  is  about  li 
miles  from  the  works  and  the  face  is  15  feet  deep.  vSteani  drills 
and  liigh  (\\plosives  are  used  to  loosen  and  ])reak  u]>  the  rock, 
wliich  is  loaded  into  skips  i)lace(I  l>y  a  locomotive  jib-crane  and 
loaded   on    cars,    which    are  hauled    by    a    small    locomotive    to   the 

For  Electric  Li^ht  and  Power— See  Nortlierii  Electric  Mfg,  Co,,  pajre  181 
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mtmkur  at  lliL"  hujL;iiijniitr  of  Iht^  inill  |iroce88.  The  breaker  h  pro- 
vided with  st-rt'ens  fur  st^panitiiit^  the  rock  iiit/(j  three  sLzc^,  which 
are  bun  led  in  &ey>arato  kihis,  thus  saving  fuel  and  m  creasing  the 
iiiiiforniitv  in  the  burned  clinker.  The  roek  is  dropped  int(j  ears 
hauled  by  ealHe  up  an  inelined  plane  over  the  lop  of  the  kiluj?,  and 
is  dumped  dlreetly  into  tlieni.  The  coal  ptK-kets  are  hieatc?d  nuder 
n  tn*sUe,  from  wliieh  the  railroad  ears  ai^  duuip'd,  and  they  in 
tnru  dump  into  small  tars  ht^h>\v»  wliicli  are  drawn  by  ealde  up  an 
inclined  plane  and  dniup  into  hin^^.  It  is  drawn  frrun  the  bins 
into  coaliiijLT  ears  equipped  wilb  swivel  spouts  for  spreading  the 
eQal  imiforndy. 

At  the  bottom  of  the  kilns  the  clinker  is  drawn  by  uieaus  of  in- 
eli ued  pbines  into  ears,  haided  np  an  incliiKul  plane  and  dumped 
into  ehnte.s  leading  U}  the  crnsliers.  Tlu*  material  is  thus  liatulied 
entirely  by  niaehinery  from  the  time  it  is  hmded  on  the  ski|».s  in  the 
(|uarry.  From  the  crushers  the  clinker  goes  to  the  crackers  and 
mill-stones,  jiassiug  ovi-r  scjiarators  after  each  redact  ion  lo  re- 
move the  flue  material,  which  is  conveyed  to  the  pnckers,  when'  it 
[a  weighed  au<I  packed  into  bags  Hntomatieally,  thrnugh  the  ('<i«f>k 
Duplex  ATitomatic  weighers*  the  packers  .mm]  hau^-hobU^rs  having 
some  novel  aud  advantageons  iVatnn's. 

The  ])ower  plant  iTidudcs  T-'^d  1icn'sc-|>ovvcr  boilers,  a  300  horse- 
power and  a  HOO  horse-power  (Nu^liss  eiigiiie,  Itesides  the  lowuno- 
tive  and   crane  meulioned. 

At  Lonisville,  Ky.  (h'alls  nnll),  the  quarry  is  located  iu  the  bed 
of  tlic  Ohio  river,  and  can  only  be  u*orkcd  iluriug  low  stage  of 
water  in  the  sunnncr  s^'hsoil  The  charar^ter  of  the  rock  and  the 
process  of  marmfacturi"  is  practically  identical  with  that  whicli  ob- 
tains at  the  Speed  mill,  located  at  Speeds,  Ind. 


Lathbury  &  Spackman 

I  ENGINEERS  AND  CHEMISTS  i 


CEMENT  PROPERTIES  EKAMiNED  AND  REPORTED  ON. 

PARTICULAR  ATTENTION   GIVEN   TO  THE   ANALYSES  OF  RAW  MATERIALS 

USED  IN  THE  MANUFACTURE  OF   PORTLAND  CEMENT  AND  THE 

MAILING  OF  EXPERIMENTAL  RURNINGS. 

INSPEOTiON,  ANALTSf S  AND  TESTS  OF  CEMENT,  CONCRETE,  PAVING  fiRJCK,  ASPHALT  AND 
Aii  OTHER  ENGINEERING  MATERIALS. 
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Speeds  Star  aiu]  J.  Hiiliiie  Star  Ijrandfi  of  Louisville  iiatiirai 
hytlraulic  cement  ar<^  iiiainifactured,  also  Horso-.Shoe  and  S*S 
brands  slow-settinff  Loinsville  natural  hydraulic  cement 

TIIK  LTTPTOX  PORTLAND  CEMENT  COMPANY,  LuptDii, 
^licli..  is  reported  lo  have  been  incorporated  in  New  Jersey  in  Jan- 
nary,  Ljni,  for  the  pTirpose  of  erecting  a  plant  at  Lnpton,  Mieh., 
with  a  capacity  of  1,200  barrels  and  costing  ;ihrml  $400,000.  See 
Note  Aj  page  152, 

THE  MANKATO  CEMENT  WORKS,  Mankatn,  Minn,,  man- 
ufactnre  natnral  hyrlraulic  cement,  the  rnpiicity  of  the  works  be- 
ing 1,200  barrels  a  day.  The  ecnicnt  ib  larg^^lT  iii^ed  by  railroads, 
(ities,  the  United  Stntes  governnieut  and  oHhts  in  Minnesota, 
Wisconsin,  low  a,  Montana,  NcbiaT^ka,  Colf>ra<lo.  T^un  brands  are 
marketed,  Mankato  an(^  TT.  S.  CL  ClIfTord  Richardson  reports  ih<' 
analyses  of  the  varions  strata  in  tlir^  qii firry: 

StraliiiiK                                1                    3                   ;^  4  5 

Silica,  SiOj. 12.1J  10,10  10.80  8.90  11.80 

Soluble  Jmn,  Fe,0, L58          L14  trace  L02  tr^ce 

Soluhlo  Alumina,  Al.O^ 80          LIS  ^,20  1,50  1.'20 

Insoluble  Iron,  PV^^O, 26            .^0  trace  trace  trai*r 

Insoluble  Alumioa'  Al^O^.. .  _  .  . .  3.82          l.tU)  4.56  L80  2.26 

Sohible  Lime,  CaO 22.*36  25.9r.  22.20  2L85  24.04 

InHolubli*  Lima,  C^aO .0(1            .00            .(K)  .(X)  .00 

Rolvible  Magnesia.  MgC. l(i.41  13.70  11  .rn  15.60  m.m 

Insoluble  Magnesia,  MgO* ,....,.     .13          L21            .12  2.89  M 

Sulphuric  AeicL  SO3. 13            .2*1            .22  .18  .22 

PotaBh,  KaO 2.02           1  Ji  2.83  L15  1.84 

Stida,  Na.O , 1.50          l.T<;          1.92  .38  ;7:> 

Loss  on  Ignition,  CO2.. .       :39.nT  1 L20  :;5.90  41.^)  lO.STi 

100.G2       100.14       1(K),^;2       100.07       KKJ.I" 

MANLITJS  LIME,  PLASTER  AND  CEilENT  COMPANY, 
ATanUnSj  New  Yorkj  is  reportt^d  as  making  natnral  hydranlie  ee- 
ment  as  a  part  of  its  business.  No  inforuiation  has  been  received. 
Se(!  Note  A,  page  1-^2. 

iM^VEQTTETTE  PORTLAND  CEMENT  (COMPANY,  LaSalle, 
Illinois,  S(N'  Note  B,  page  152.  No  information  has  l>een  re^^'cived 
iioneeming  this  company,  except  that  the  works  are  located  in 
Deer  Park  Glen.  The  Webster  Mannfaeturing  Company's  ele- 
vating, conveying  and  power  transmission  nnui^luncr}^  and  Dodge 
Manufacturing  Company's  rope  tran:^missions  have  been  installed. 

Analyses  of  the  litnestone  and  clay  used  as  raw  materials  are 
given  in  the  ^\  S.  Oeol.  Survey  Keporis,  as  follows: 

The  Standard  Plaster  <-o,,  BiinVilo,  N*Ym  riiakwH  Cakiiied  Flatter  or  ^^Iiiimmt 
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Licnej^tnne, 
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Calcium  Carbonate 

Magnesium  Carbonate 

Magnesia. , 

88.10 

1.78 

2.57 

Silica...... 

, 8.20 

r)4.30 

Iron  Oxide  and  Alumina 

1,:^ 

Alumina , 

19,m 

Iron , 

5,57 

Tjime 

3.29 

Sulphur 

2M 
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THE  MARYLA^NTD  CEMENT  COMPANY,  BaltiinoTe,  Mr!., 
coTistrueted  at  8parrow\s  Point,  Md.,  the  second  plant  established 
in  this  country  for  the  inainifotture  of  cf'nient  fmra  blast  furnace 
.^iag.  Cuban  imn  ores  and  ovstcr-.^liellt^  are  {he  materials  used  in 
the  bla^t  fnrnnr<'s,  and  most  of  the  resulting  sla^^:  is  suiUhle  for 
making  clement,  when  properly  treatecl.  The  sla<^  to  he  used  in 
niakin^^  eenient  is  run  from  the  fiirnaee  into  a  tronj^rh  with  a  large 
stream  of  cold  water,  thi^  resiiltinfj^  thin  porous  flakes  teing  re- 
tained in  a  car  as  ihe  water  drains  away.  The  remaining  water  is 
removed  in  a  Rnggles-Coles  flr\^er,  throngh  which  the  material  is 
passed,  and  then  elevated  to  the  second  floor.  Here  the  proper 
anion  lit  of  slaked  lime  is  added  nnd  the  mixture  is  deposited  in 
eliargeg  of  fixed  size  in  eloped  pehhle-mills;,  whore  it  is  ground  for 
a  fixed  period  of  time.  Owinfr  to  the  <lifferenec  in  specific  grav- 
ity of  the  materials,  it  is  not  considered  possible  to  use  c/mtinmms 
mills.  When  the  grinding  is  completed  the  finished  prndnet  is 
discharged  into  a  conveyor  in  the  basement  and  elevated  to  the 
packing  departmentj  where  it  is  pnt  into  barrels  by  Howes  pack- 
ers. Four  hrands  of  pozzuolana  cement  are  made,  Penn.  Toltec, 
Patapsco  and  Khinoeeros.  A  cheniieal  analyses  of  the  cement 
shows  silica,  37,15  per  cent.;  alumina.  10.80;  lime,  51.57;  mag* 
nesia,  2.70;  sulphur,  1.38;  oxide  of  iron,  0.90;  combined  wat«r 
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3.50;  undetermined,   2.00;   specific  gravity,   elio.      See   Note  D, 
page  IT) 2. 

THE  MICHIGAN  ALKALI  COMPANY,  Wyandotte,  Mich.,  in 
its  proct'ss  of  making  caustic  soda,  uses  much  limestone  and  has 
a  waste  ])ro(hK't  amounting  to  more  than  100  tons  a  day.  In  l(K)k- 
ing  for  a  method  of  disposing  of  this  refuse,  the  use  of  it  for 
making  Portland  cement  was  suggested.  The  limestone  formerly 
used  contained  too  much  magnesia  to  make  good  cement,  and 
when  this  was  discovered  the  limestone  was  clianged  and  the  pres- 
ent supply,  obtained  from  Bellevue,  iVIich.,  contains  9G  per  cent, 
calcium  carbonate,  1  ])er  cent,  magnesium  carbonate  and  2  ]hm- 
cent,  silica.  Clay  is  found  on  the  grounds  of  I  lie  works  at  W'van- 
dotte,  which  are  located  on  the  baid\  of  the  Dilroit  river.  ]t  has 
some  snuill  ])el)bles  in  it  which  are  ntilizcd  to  supply  a  deficiency 
of  silica  in  tlie  clav.  It  is  haukHl  in  cars  to  the  clav  storage  l)nild- 
ing,  where  it  is  broken  up  in  .a  combined  conveyor  and  disinte- 
grator, whence  it  is  elevated  to  a  rotary  dryer.  It  is  then  pulvei- 
ized  and  elevated  to  storage  Inns  in  the  second  Hoor.  The  waste 
from  the  caustic  soda  plant,  practically  precipitated  chalk  witli 
about  40  ])er  cent,  of  water,  is  brought  on  a  traveling  crane  to  the 
second  floor  of  the  cement  plant,  where  the  pro])('i*  proportion  of 
clay  is  added  and  the  mixture  run  into  a  long  ])ug-mill,  wliere 
more  water  is  added.  It  droi)s  thence  into  tanks  ])rovideil  with 
agitators,  which  thoroughly  mix  the  ingredients  before  discharge 
into  a  tube-mill  for  grinding.  Tanks  helow  the  floor,  also  ])ro- 
vided  with  agitators,  receive  the  ground  shn-ry  and  give  ()])por- 
tunity  for  correction  of  the  mixtui-e.  Thence  the  nuiterial  is 
pumped  to  ste(d  tanks  in  the  second  floor,  provided  with  agitators, 
and  can  be  pumped  directly  into  the  rotary  kilns  or  to  a  stand- 
pi])!',  from  which  it  (lows  into  th(^  kilns.  The  kilns  are  (><)  feet 
long  and  6  feet  in  diameter,  with  wat^r-jackded  iidet  ])i])es  and 
lined  with  aluminous  nrc-hrick.  The  clinkn-  discharged  at  the 
lower  end  dro|)s  into  a  hop|K^r-shapcd  concrete  pit,  which  dis- 
charges inlo  an.  elevatoi',  hy  which  it  is  carried  to  a  cooling  bin 
having  a  stU'cession  of  metal  tl-oors.  each  with  one  opcMiing.  Anns 
revolving  about  a  central  shaft  push  ihc  cliid\er  aroniuT  so  that  it 
dro])s  successively  fi"om  llooi-  lo  lloor.  a  su|)ply  of  ail*  aiding  the 
cooling  process,  American  iilowci'  ("ompany's  exhauster  draws  air 
ilirouuli  llie  co(der  and   furnishes  hhasl    for  coal    W^nl  (o  kilns,  coal 
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piilvt'ii/.i'tl  in  F.  L.  Smiflth  t^'  (■n.V  hiKidsi'ii  tulK'-inills  Im'iii^  Ihc 
Tuel  iii^t'd.  This  clinktM'  is  tln'ii  rlevHiiul  and  i'onvrv<*(l  to  Smidtii 
ball-mills  and  luln'-mil!s  in  siU'COBsion,  and  tlri^'iiee  to  the  stock- 
house,  which  is  convenienlly  dosigiied  for  storage  and  for  pack- 
m^,  Tlie  pnxH?8s  is  practicnlly  aulvomatic  from  bet,d lining  to  end. 
The  hoih^r-ro{>ni  c^nitnins  tlirec  350  liorso-povver  water-tube  boikrs, 
and  the  eng-i ne-rooni  a  GIN)  bors4'-|M:nvor  engine.  The  works  were 
designed  by  rjalldnirv  <it  SpsK-kmao.  The  i)etn>it  river  and.  the 
Lake  Hhore  &  Miilng^in  Southern  nntl  Michigan  (-entral  railways 
give  the  best  of  shipping  facilities. 

DetaHed  analy^^es  of  the  limestone  obtained  from  Bellevue,  of 
BelleTiie  clay.  wbi<*h  in  also  iised^  and  of  the  completed  cement^ 
show  as  follows: 

VVyandoO(^ 
Belle  vuo  linUevue  PortJatid 

LiiiiPHtoiJt4.  Clay.  Cement, 

Silica 2m%        m,m%        23.20% 

Oxides  of  Iron , , . .  )    i  on  01  iyi     \           *^-*0 

Oxide  of  AlumiDU .J    ^'"^  ""^"^     )           8.00 

Carbonate  of  Lime, 94,80  0.75 

Lime , 62.10 

Magneflia l.riO  0.80                 2.00 

Sulphate  of  Lime l.GO 

Combined  Water 9.35 

Alkalies  aod  Moisture ,  0.80 

Large  quantities  of  Wyandotte  Portbnid  cement  have  hivn  used 
in  public  buildings  and  in  pnldic  work,  in  foundations  of  macliin- 
ery  and  in  the  eonHtrucLion  of  several  of  the  new  eenient  planis  in 
the  Michigan  districtj  50^000  barit:ls  having  been  used  in  public 
work  in  Chicago,  8,500  barrels  in  Detroit  i>\iblic  work.  Cement  was 
first  made  in  the  works  Septeinber  L  1809.  F.  B.  Holmes  &  Co., 
Hammond  Buildings  lietroit^  are  the  general  sales  agents. 


AUL  ABOUT  CEI 
UR- TO- 


MENT 
DATE  AND 
Al-L  THi 


The  best  way  to  keep  informed  about  everytbing 
relating  to  Cemetit  the  year  rouod   is  t*j   read 


nUNICIPAL  ENQINEERINQ  HAGAZINE 


Subscription  price, 
$2.00  per  year. 


The  publieatioo  whieh  stands  foremost 
in  repreeentation  of  Cement  interests. 


Address  MUNICIPAL  ENGINEERING  CO. 


1 


210       DIRECTORV  OF  AMERICAN  CEMENT  INDUSTRIES. 

THE  MICHIGAN  PO  TLAITD  CEiCEKT  COMPANY,  Cold- 
waten  >[]dL,  is  a  Miulii<^aii  oorjxi ration,  wh]i  riirtories  at  Cold- 
water  and  Quiiii},  Al  iuh.  Two  brands  are  now  maiiufautured.  The 
Wolverine  brand  has  been  on  tlie  market  for  over  two  years.  Tiiat 
it  gives  satisfaction  is  shown  by  an  increase  of  over  60  per  cent,  lu 
the  sales  of  1900  over  that  of  1899,  the  total  sales  for  the  two  year?; 
being  ^75,903  barrels.  The  eapacity  of  the  woik^.  producing  this 
brand  is  now  1,500  barrels  a  day.  This  brjtiid  is  used  through- 
out the  States  of  Indiana,  Michigan,  Ohio,  l^irgely  in  Illinois, 
Iowa  and  Minnesota,  and  sales  are  inade  in  most  of  the  ^^ tales 
from  Texas  to  Wisconsin  and  Idaho  to  \\  est  Virginia,  including 
also  Cuba  and  Canada.  The  capacity  of  tlie  works  making  the 
Eclipse  brand  is  also  1^500  barrels  a  day,  Tlie  marl  used  is  ob- 
tained by  dredging.  The  wet  process  of  manufacture  is  followed, 
the  clay  or  shale  he'iBg  ground  in  dry  pans,  the  clay  and  marl  be- 
ing mixed  in  pug-millsj  ground  in  tube-niillB,  burned  in  rotar}' 
kilns  and  the  clinker  gmmid  in  GrilEn  mill^  on  the  same  general 
plan  followed  by  the  Bronson  Portland  Cement  Works,  and  given 
in  the  description  of  their  works.  Botmot  Co/e  machinery  ha.s 
been  installed  and  American  Blower  Company's  fans,  also  one  of 
their  heaters  for  warming  and  drying  marl  pile  in  winter. 
Dodge  Manufacturing  Company's  full  transmission  plant  has  been 
installed  at  both  plants^  that  at  Coldwater  including  two  750  horse- 
power, one  200  liorse-power,  and  two  50  liorse-power  rope  transmis- 
sions, with  quills,  clutchesj  cut-oH  couplings,  line-shafting,  etc.  The 
Quincy  plant  has  the  same  with  several  more  rope  transmissions. 
Chemical  analyses  of  the  materials  and  product  show  as  follows: 

Ciaiy,  Marl,              Oment* 

Loaa  on  Igaition. .,,.., . 7.75  to    S. .')()%  1.02^ 

Omunic  Matter 1.0    to    T.Ofc 

Silica. 58.75  to  00.50  21.22* 

Titanium  Oxide  . , , 0.75  to    0.85 

F(-rnr  Oxide 7.a^)  to    8.45  3.83 

Aluminum  Oxide 18.83  to  19.40  7.51 

Bilicates,  inehiding  Ferric  Oxide, 

Aluminum  Oxide  and  Silieii  , 1,5    to  10.0 

Cak^ium  Oxide 0.95  to    1.2:5  83.0    to  98.0       6:i,75 

Magnesium  Oxide 1.20  to    L45  O.ai  to    1.25       0.82 

Sulphur  Trioxide 0.57  to    0,05  1.58 

♦Including  Titauiuitu 

The  proportions  used  are  3  to  3.4  parts  by  weight  of  marl  to  1 
part  of  clay.    This  cement  has  been  used  on  the  Chicago  drainag* 

*^  Bonnot"  cemeut  luachiDerj  is  used  in  the  leading  ImerkaD  factorieB* 
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canal,  in  bridge  piers,  etc.,  and  sidrswalk  and  curb  iind  gutter  in 
Chicapjo  and  elsewhiu'e,  as  well  ay  in  foundiition  of  build insjs  and 
concrete  arches. 

THOMAS  MILLEN  &  SONS,  Wayland,  N.  Y.,  began  the  man- 
ufacture of  Portland  ccjueut  at  Wayland,  N.  Y.,  in  1892,  having 
removed  from  South  Bend,  Indiana.  Marl  and  clay  are  the  ma- 
terials used  and  dome  kilns  are  used  for  burning.  ScMi  Note  B, 
page  15S.  It  is  reported  that  New  York  capitalists  have  recently 
purchased  the  works  and  will  enlarge  theni. 

THE  MILWAUKEE  CEMENT  COMPANY,  No.  7,  Plank- 
in  ton  Building,  Milwaukee^  Wis.,  is  a  Wisconsin  corporation  with 
works  about  one  mile  north  of  the  city  limits.  The  company  was 
incorporated  in  1875,  and  began  the  manufaeture  of  cement  the 
following  year.  The  first  mill  was  entirely  rebuilt  in  18[*3.  In 
1888  mill  No.  2  was  built  and  has  a  daily  capacity  of  ^,600  bar- 
rels. The  works  as  a  whole  can  turn  out  3,800  barrels^  a  day.  The 
rock  is  quarried  on  the  company's  propt^rty  hauled  to  the  incline 
by  steam  locomotive  and  the  top  of  the  Campbell  kilna  by  cable. 
The  feature  of  the  kilns  is  the  grating  at  the  bottom  and  the  uni- 
form distribution  of  di'aft.  The  calcined  rock  from  the  bottom  of 
the  kilns  is  hauled  up  an  incline  to  the  cru^ht>r  in  the  mill  build- 
ing. From  the  crusher  it  enters  the  Berthelet  separator,  which 
consists  of  screens  for  separating  the  line  dust,  wliieh  goes  by  con- 
veyor to  the  packers;  the  fine  tailings,  which  drop  into  the  finish- 
ing buhr-stone  mill  and  go  thence  by  elevator  to  the  screens  above, 
to  repeat  the  process;  and  the  coarse  tailings,  which  drop  into  a 
cracker  stone  and  are  carried  thence  to  the  elevator  from   the 
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crusher  to  repeat  the  jjrocess.  Tlie  fiaished  piiMluct  is  run  through 
paekers  into  hags,  saeks  or  barrels  as  desired. 

THE  MONOLITH  PORTLAND  CEMENT  COMPANY,  Ltd , 
P)attle  Creek,  Micli.,  is  constructing  works  for  the  manufacture  of 
Portland  cement  at  Bristol,  Ind.,  which  will  be  completed  early 
in  190:^. 

NATIONAL  CEMENT  COMPANY,  15  Second  National  Bank 
I)uilding,  Pittsburg,  Pa. — No  information  n^gai'ding  this  company 
has  been  received,  except  that  the  secretary  and  manager  are  also 
officers  in  the  Castalia  Portland  Cement  Company  of  Pittsburg.  See 
Note  A,  page  152. 

NATIONAL  PORTLAND  CEMENT  (U):\IPANY,  Ltd.,  To- 
ronto, Ont.,  is  reported  as  formed  to  develop  cement  properties  in 
Canada.     See  Notes  A  and  B,  page  152. 

THE  NAZARETH  CEMENT  COMPANY,  Nazareth,  Pa.— 
The  Nazareth  Cement  Company  is  a  Pennsylvania  corporation 
with  works  ai  Nazareth,  Pa.,  the  product  being  placed  on  the  mar- 
ket by  the  Charles  Warner  Company,  of  Wilmington,  Del.,  Phihi- 
delphia.  Pa.,  and  66  Maiden  Lane,  New  York.  The  quarry  from 
wliich  the  raw  stone  is  obtained  contains  layers  of  stone  of  uni- 
form chemical  composition,  and  continuous  analyses  aid  in  mak- 
ing a  mixture  which  will  ])roduce  a  unifonn  grade  of  cement.  The 
rock  is  conveyed  by  a  cable  way  about  a  thousand  feet  to  the  floor 
of  the  raw  material  storage  building,  where  the  cement  and  lime 
are  weighed  out  in  proper  proportioiis  and  dumped  into  crushers 
and  thence  dropped  into  the  dryers.  The  location  of  the  works 
on  a  side  hill  allows  these  movements  1x)  be  by  gravity.  The  stone 
from  the  dryers  is  elevated  slightly  and  conveyed  to  bins  over 
Smidth  ball-mills,  whence  it  is  elevated  and  conveyed  to  a  like 
nund)er  of  Smidth  tube-mills.  Thence  the  material  is  elevated  to 
l)i]is  over  the  rotary  kilns,  of  which  thei-e  ai'c  seven.  A  check 
chemical  analysis  is  made  before  burning.  The  coal  for  the  kilns 
is  crushed  outside  the  coal  mill  building  and  elevated  into  the 
coal  diycj-  and  again  elevated  and  conveyed  to  hopper  over  the 
])ulverizer,  again  elevated  to  the  se])arator  and  the  coal  dust  con- 
veyed and  elevated  to  the  40-ton  storage  bin  or  directly  to  the 
kilns.  The  clinker  from  the  kilns  is  dropped  into  coolers.  Whew 
cool  it  is  conveyed  into  Smidth  ball-mills  located  on  the  floor  be- 

Ask  for  prices— Nordyke  Sc  Mariiioii  Co.,  Indianapolis— Cement  Machinery 
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ow,  thence  conveyed  and  elevated  to  bins  over  pnlverizers  to  tube- 
mills.  From  the  tnbe-mills  the  finished  product  is  elevated  and 
conveyed  to  the  gtock-honse,  250  x  150  feet  in  size,  dropping  from 
the  conveyor  through  chutes  as  desired  Hli^7  the  storage  bins. 
Webster  Mannfeetiiring  Company's  conveying  and  elevating  ma- 
chinery is  in  Wi^e.  After  seasoning  a  proper  length  of  time,  the 
cement  is  drawn  off  through  Howes  packers  into  packages  for  the 
market. 

The  grinding  departments  are  driven  by  an  800  horse-power 
engine.  The  kilns  and  coal-feeding  machinery  are  driven  by  a 
40  horse-power  engine.  The  works  are  located  on  the  Bangor  & 
Portland  division  of  the  D.  L.  &  W.  railroad.  Their  capacity 
is  abont  1,400  barrels  a  day. 

Chemical  analysis  of  the  finished  product  shows  lime,  61.23 
per  cent;  silica,  19.06;  alumina,  7.47;  iron,  3.29 ;  magnesia,  2.83  ; 
potash  and  soda,  1.41 ;  sulphuric  acid,  1.34;  loss  on  ignition.  4.52. 

NEW  ALBANY  CEMENT  COMPANY,  New  Albany,  Ind.,  has 
works  at  Haussdale  for  the  manufacture  of  Louisville  natural  hy- 
draulic cement  by  the  usual  process  of  the  district, 

THE  NEWARK  AND  EOSENDALE  LIME  AND  CEMENT 
COMPANY  has  its  directors'  office  at  821  Prudential  Building, 
Newark,  N.  J.,  and  its  sales  office  at  39  Cortlandt  street.  New  York. 
The  mills  of  the  company,  located  at  Whiteport,  Ulster  county, 
New  York,  manufacture  Newark -Eosendale  brand  of  natural  hy- 
draulic cement  from  the  rock  and  by  the  process  in  use  in  that  dis- 
trict. The  shipping  wharf  of  the  works  is  at  Eddyrille,  N.  Y.,  on 
Bondout  Creek.  This  brand  of  cement  has  been  manufactured 
since  1848. 

THE  NEWAPK  LTME  AND  CEMENT  MANTJFACTTJEING 
C^OMPANY  is  a  New  Jersey  corporation,  with  office  in  Newark, 
N.  J.,  and  works  for  the  manufacture  of  Hosendale  natural  hy- 
draulic cement  at  Rcjsendale,  N.  Y,  The  natural  cement  rock  of 
the  Hosendale  region  is  the  material  used,  and  the  methods  of 
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burning  and  grinding  are  practically  the  same  as  when  the  works 
were  first  established  in  1837.  See  description  of  other  Rosen- 
dale  phints. 

THE  NEWAYGO  PORTLAND  CEMENT  COMPANY,  of  Ne- 
waygo, Mich.,  have  completed  their  plant  and  will  be  in  full  o})era- 
tioii  about  May  1,  1901.  The  plant  is  all  steel  and  brick  con- 
struction, and  has  a  capacity  of  1,000  barrels  per  day.  Their  marl 
and  clay  deposits,  aggregating  over  1,000  acres,  are  of  unusual 
purity  and  uniformity.  All  raw  material  is  received  in  storage 
bins  under  the  receiving  track  of  a  trestle.  The  marl  is  fed  from 
the  bins  upon  separators,  and  thence  pumped  by  compressed  air 
into  large  tanks.  From  these  tanks  the  chemist  takes  his  sam- 
ples for  analysis,  to  determine  the  proper  proportion  of  clay  to  be 
added.  The  marl  then  flows  by  gravity  into  measuring  tanks.  The 
clay  is  first  analyzed  and  then  brought  from  storage  by  convey- 
ors into  disintegrating  machines,  to  chop  it  up  fine,  and  thence 
into  a  large  Cummer  dryer.  From  the  drs^er  it  is  elevated  into 
two  buhr-mills,  where  it  is  ground  fine,  and  thence  into  a  large 
mixing  pug,  into  which  the  marl  also  flows  by  gravity.  The  slurry 
is  then  pumped  into  three  tanks,  where  the  chemist  takes  his  sec- 
ond samples.  If  the  mixture  is  not  exactly  right,  the  percentage 
of  discrepancy  is  determined  at  this  point,  and  either  pure  clay 
or  pure  marl  is  added.  The  slurry  then  runs  into  the  automatic 
feeders  over  the  tube-mills,  in  which  latter  the  material  is  ground 
the  second  time.  From  there  the  slurry  is  fed  automatically  into 
Bonnot  rotaries  whence,  after  it  has  been  burned  into  clinker,  it 
is  discharged  into  McCaslin  conveyors,  which  conduct  it  through 
the  cooling  tower  into  the  Griffin  mills.  Flowing  from  these  by 
gravity  into  screw  conveyors,  the  finished  cement  is  conveyed  to 
the  warehouse,  and  from  there  into  the  packing  house,  where  it  is 
drawn  off  through  ])ackers  into  packages  for  the  market. 

All  of  the  machinery  is  of  the  most  modern  type  and  of  unus- 
ually substantial  build,  and  much  of  it  was  made  after  special 
designs.  All  power  is  furnished  by  the  Muskegon  river  by  means 
of  eight  huge  water-wheels  under  a  15-foot  head,  and  is  electrically 
distributed  throughout  the  plant.  Tlui  inachinery  has  beon  indi- 
vidualized as  7nueh  as  ])()ssil)le,  and  shafting  has  been  almost  en- 


Many  Cement  Manufacturers  use  (xriftin  Mills. 


DESCKll^nONS  OF  WORKS. 


215 


lirely  eliinitialcd.  Uricler  j^iich  ciremn^taiiees,  perlVct  and  uni- 
fonii  grind iiij!^^  mixing  and  burning  am  insurod. 

TliL^  Newaygo  Portland  Ck^nient  Oompany  have  Ijwn  Jiiakhig  t^- 
numt  fr<vni  their  raw  materials  in  snuill  expcrijnental  kilns,  etc, 
for  the  last  18  niontlis^,  and  Iiave  sliown  that  they  cao  prod  nee  a 
most  excellent  nroduet. 

THE  NEW  EX(a.AM)  JM*HTI.AN1>  (U^^MI^^NT  COMPANY, 
r>f  Stamford,  Conn.,  is  making  extenj^ive  alteration  and  is  not  no^r  in 
working  order,  hnt  ex|iects  to  he  ready  ?Jomc  time  in  1901.  Lime 
rock  from  the  Berkshire  hills  and  silica  from  Long  liiland,  with  a 
finx  added,  are  the  innterials  lo  Ik:*  nswl.  (Triffin  mills  for  grind- 
ing are  to  he  nsed. 

The  prodnet  will  hi*  a  perfeetly  white  hydraulic  eernent,  and 
will  pntbahly  Ix^  marketed  as  White  and  Pure  braiuh  The  inhir- 
niation  received  is  not  snfiieient  to  determine  whether  this  brand 
shonld  hi'  classed  iis  pozzuolana  nnder  the  definitions  adopted. 

NKW  JERSEY  PORTI.AXJ)  CEM1<:NT  COMPANY.  Perth 
And^>v»  N.  J, — The  Climax  Itrand  of  Portland  cement  manufac- 
tured by  thii^  conjpany  is  made  l*y  mixing  grannhrted  hbist  furnace 
slag  and  hlaked  lime  without  subsequent, caleination,  substantially 
as  descrilx^d  for  other  similar  plants.    See  Note  Bj  page  152. 

The  brand  is  classed  as  poz^^nolana  without  authority  from  the 
company,  which  has  read  the  above  description  and  has  not  pro- 
nounced it  incorrect. 

H.  L.  &  W' .  C.  NEWMAN.  Akron,  N.  Y.,  is  a  partnership  manu- 
facturing Akron  natural  hydraulic  cement  for  the  Union  Akron 
Cement  C^oiiipanv  of  Tiulfalo,  to  which  reference  may  he  made  for 
further  details. 

THE  NEW  YOlMv  AND  KOSENDALE  CEMENT  COM- 
PANY, of  No.  280  Bmadwa}',  New  York,  manufactures  oue 
brand  of  Kosendolo  natural  hydraulic  cement  known  as  the 
''Brooklyn  Bridge'*  brand,  at  its  workw  at  Wilbur  and  at  Rosendale, 
Lister  county,  N.  Y^  The  justly  celebrated  Rosendale  cement 
rock  wm  discovered  at  Rmendale  about  the  y^mr  1823,  and  this 
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company's  works  arc  located  where  the  firt-t  c(  nient  was  made. 
The  dip  of  the  si  rat  a  is  not  so  cfreat:  ;^^is  in  soine  of  The  cement  rock 
mines,  and  the  cars  are  run  easily  to  tlie  month  of  the  mine  and 
thence  over  the  top  of  the  kiln?^.  Some  of  the  large  kilns,  ellipti- 
cal in  (TOSS  seetioju  tiave  a  capacity  of  250  barrels  a  day  eaeh.  The 
cliTiker  is  flrawn  in  cars  up  an  incline  to  the  crnphei-s,  thence  it 
enters  the  separator  system  and  the  grindinLi  mills.  The  works 
arc  located  on  the  Delaware  and  Hudson  canal  and  the  Wallkill 
Valley  railroad. 

THE  NEW  YORK  CEMENT  COMPANY,  Eosendale,  New 
Yorkj  is  incorporated  nnder  the  laws  of  the  State  of  New  York, 
with  its  principal  office  or  place  of  hnsiness  at  Rosendale,  Ulster 
county^  New  York,  and  sales  office  at  No.  29  Broad  way  ^  New  York 
City,  N.  Y,  The  mines  and  maonfacturinp^  plant  are  sitnated  at 
Lefever  Falls,  Township  of  Rosendale,  T'ls^ter  county.  New  York, 
on  the  line  of  the  Delaware  and  Hndson  can  ah  with  a  present  ca- 
pacity of  over  2,000  bari'els  per  day.  The  pi^operty  of  this 
company  consists  in  part,  of  fonr  hundred  acres  of  Yory  pnre 
hydranlic  limestone  and  a  suhstantial  niodrm  plant  in  operation. 
The  utmost  care  is  exercised  in  the  selectinn  of  the  natural  rock  and 
its  manufacture,  and  all  shipments  are  fully  tested  for  tcnsik^ 
jstrength,  setting  qualities^  fineness,  uniformity  and  weight  before 
leaving  the  mi  11.=.  It  has  been  in  general  use  for  over  forty  years 
on  the  most  important  works  ever  attempted  in  tills  countr}%  an,d  has 
always  met  with  the  approval  of  the  eniiineers  and  architects  in 
charge  of  construction.  As  a  Rosendale  hydraulic  cement  its  repu- 
tation for  excellence  is  established, 

THE  NORTHAMPTON  PORTLAND  CEMENT  COMPANY, 
26  Broad way^  New  York, is  constructing  works  at  StockertowDjPa., 
ti)r  th(^  mannfarittrc  of  Portland  cement  from  the  usual  materials 
of  the  Lehigh  legion.  The  Webster  Manufacturing  Company's  ele- 
vating, convrying  and  p(tvver  transmission  maHuner}^  is  being  in- 
stalled.   Fiirtlier  inforniation  is  withhtdd  at  present. 

THE  F.  0.  NORTON  CEMENT  COMPANY,  92  Broadway, 
New  York,  has  plants  at  Binnewater  and  at  High  Falls,  N.  Y.,  for 
the  manufacture  of  Norton  Rosendale  Brand  of  natural  hydraulic 
cement.     Thr-  usual  process  of  mining,  burning  in  continuous  up- 

The  Mey stone  Electrical  Transmission  is  Beiit  for  Ceiueiit  MfLcliinery. 
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right  kilns  and  grinding  in  bulir-stone  mills  is  used.  See  Note  B, 
jjage  152. 

OHIO  VALLEY  CEMENT  COMPAlsrY,  (JemeDtvilie,  Iiid. 
See  Note  B^  page  152. 

THE  OMEGA  POETLAND  UEMENT  COMPANY,  Joiies« 
ville,  Mieh.j  is  a  Micliigati  corporatiou  with  office  at  Jonesville, 
Mich.j  and  works  at  Omega  Station,  near  Moshervillej  Mich., 
where  Omega  brand  Portland  cement  is  manufaetured.  Marl  and 
clay  are  the  materials  used,  tube-mills  being  used  to  grilid  the  raw 
material,  rotai^  kilns  for  burning  and  »Snjidth  ball  and  tube-millB 
for  grinding  the  clinker.  F.  L,  Smidth  &  Co,'s  Davidson  tube- 
millfi  are  also  used  for  pulverizing  the  coal  used  a^  fuel  in  the 
kilns.  As  prepared  for  market,  the  cement  shows  upon  chemical 
analysis,  silica,  22.24  per  cent.;  alumina,  7.2i\;  iron  oxide,  2.54; 
lime,  04.96;  nrngnesia^  2.2ij ;  sulphuric  acid,  anhydride,  U,41 ;  water 
and  carbon  dioxide,  0.33. 

THE  OWEN  SOUND  PORTLAND  CEMENT  COMPANY, 
Ltd.^  Sliallow  Lake,  Ontario. — Capacity  of  the  works,  180,000  bar- 
rels per  year.  The  cement  is  made  from  marl  and  clay  found  in 
Shallow  Lake,  the  deposit  covering  about  500  acres.  The  raw 
materials  are  mixed  into  a  slurry  and  burned  in  Batchelor  and 
rotary  kilns^  the  clinker  being  ground  in  ball  and  tube-mills.  The 
cement  has  been  in  use  for  more  than  ten  years  in  the  erection  of 
trTuks  and  power  houses,  in  canal,  railroad  and  street  foundation 
^vork,  sidewalks,  etc.  It  is  also  being  used  largely  in  government 
work,  where  only  cements  of  the  highest  standard  are  permitted  to 
lie  used. 

THE  PEERLESS  PORTLAND  CEMENT  COMPANY  hns 
passed  into  new  hands  and  the  works  at  Union  City,  Mich.,  are 
being  improved  and  enlarged.  The  Bonnot  Company's  machinery 
for  the  wet  process,  Bradley  Pulverizer  Company^s  Griffin  Mills,  the 
American  Blower  Company^s  discharge  fans,  one  of  them  for  dic- 
ing briquettes,  and  the  Webster  Manufacturing  Company's  elevat- 
ing, conveying  and  power  transmission  machinery  are  being  in- 
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stnllcd,  also  the  Dodge  Manufacturing  Company's  rope  transmis- 
sions, with  accessoi'ies.  The  works  have  manufactured  Port  land 
ceuieiit  for  several  years,  and  the  new  company  will  shortly  be  ready 
to  supply  the  market  in  larger  quantities.  Information  regarding 
the  works  is  withheld  until  the  improvements  are  completed. 

PE:\1BINA  POETLAND  CEMEXT  COMPAXY,  Grand  Forks, 
X.  D. — This  company  has  completed  works  at  Milton,  on  tin* 
Tongue  river,  in  Cavalier  county,  North  Dakota,  for  the  manu- 
facture of  Portland  and  natural  hydraulic  cements.  The  dr}'  pro- 
cess is  used.  Lathbury  &:  Spackman  designed  the  works.  The 
Webster  Manufacturing  Company's  elevating,  conveying  and  ]»ower 
transmission  machinery  is  installed.  Further  information  con- 
cerning materials,  process  and  product  has  been  withheld.  See 
Note  D,  page  152. 

THE  PENINSULAR  PORTLAND  CEMENT  COMPANY, 
Jackson,  Mich.,  is  constructing  works  at  Woodsto(^k,  Mich.,  for  the 
manufacture  of  cement.  The  Bonnot  cement  machinery  and  the 
Bradley  Pulverizer  Company's  Griffin  mills  are  he'mg  installed. 
See  Note  B,  page  152.  The  name  of  the  railroad  station,  on  the 
Cincinnati  &  Northern  railway,  has  been  changed  to  Cement  City. 

THE  PENNSYLVANIA  CEMENT  COMPANY  has  been  or- 
ganized by  the  same  persons  who  control  the  Lawrenceville  Cement 
Company  and  is  constructing  works  for  the  manufacture  of  Port- 
land cement  at  Bath,  Northampton  eounty,  Pennsylvania.  The 
general  sales  office  of  the  company  is  at  2(5  Coi'flandt  street,  New 
York  City. 

THE  PHOENIX  CEMENT  COMPANY,  Nazareth,  Pa.,  is  a  Penn- 
sylvania corporation.  The  products  of  the  works  are  the  Phoenix 
and  Clover  Leaf  brands  of  Portland  cement,  for  which  the  capacity 
is  SOO  barrels  a  day,  and  the  IX L  Eosendale  brand  of  natural  hy- 
draulic cement,  for  wliieh  the  caj)acity  is  -V)!)  ])arrels  a  day.  The 
works  are  capable  of  turning  out  cheai)er  grades  oi  Portland  ce- 
ment, also.  The  Pluenix  brand  of  cement  is  nuide  of  a  careful 
mixture  of  natural  rock  to  give  the  j)ro])er  pro[M>rtions  for  a  high- 
grade  l*ortland  cement.  The  supjdy  of  material  is  apparently  in- 
exhaustil)le,  one  drill  having  been  driven  'iSi;  feet  through  the 
rock,  analyses  of  which  taken  eacli  IT)  IVet  of  length  of  drill  hole 
show  a  I'emarkable  uniforniitv  in  constitution. 


Phistieoii,  a  plastering  eeiiieiit.    The  Ahibastiiie  ('o.,  Oraiid  Kapids,  Mich. 
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CarbiHmte  of  \Anw  from 72.19  to  84.12 
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Samples  taken  frojvi  the  ditlVivnt  part^  of  the  quarry  and  sitr- 
roiiiifling  property  show  similar  results,  the  variations  beiiif^  be- 
tween somewhat  wider  limits.  Perhaps  two  feet  ot  soil  overlies 
the  rock.  The  close  approximation  of  a  large  portion  of  the  rock 
to  the  eom]>osition  required  for  high-gnule  Portlaml  eement  make^ 
tlie  labor  and  trouble  of  mixing  tlifTerent  kinds  of  r(x*k  a  niinifnum, 
thus  saving  eonsiderable  ox[)ense  in  manufacture. 

Steam  drills  are  used  hi  drillijig  boles  for  bbi.-ting.  The  roek 
thus  broken  up  is  loaded  in  ears  running  on  tracks  distributed  con- 
veniently  al^nit  the  quarry  and  et^nleririir  at  the  foot  of  an  in- 
clined plane.  The  ears  are  hoisted  by  a  hoisting  engine  into  the 
stone  bouse  {(iOxt*3  feet),  where  there  h  storage  capacity  for  in- 
clement w^eatlier.  A  crustier  with  a  capacity  of  2-5  to  40  tons  per 
hour,  and  requiring  30  liorse-power  to  operate  it,  receivej^  the  rock 
and  drops  it  on  the  dryer  floor.  A  dryer  4  feet  in  diameter  and  35 
feet  long  is  used,  in  which  otherwise  w^aste  heal  is  utilized.  The 
stone  is  run  through  the  raw  material  end  of  the  milling  depart- 
ment (40x60  feet),  wdiere  there  are  two  Smidth  ball-inills,  one 
Gates  and  one  Smidth  tul>e-mill,  tlie  hall -mills  lieing  titled  with 
antomatic  feeders.  The  tube-milk  are  lined  with  silax.  There  is 
a  full  com]>lenumt  of  elevating  and  conveying  machinery  for  tak- 
ing the  material  from  mill  to  mill  and  then  to  the  kiln  room 
(60x100  feet)  in  a  straight  and  continuous  process.  Tlie  kiln  room 
has  a  storage  capacity  for  S4  hours  running  of  kilns.  There  are 
four  rotarV'  kilns  60  feet  long  by  6  feet  in  diameter,  each  supplied 
with  a  42-inch  stack  50  feet  high,  lined  with  fire-brick.  The 
kilns  are  fitted  with  variable  speed  counter  shafting.  In  one  end 
of  the  kiln  room  is  storage  for  pulverized  coal.  Two  sets  of  blow- 
ers are  also  located  here.  The  coal  used  for  fuel  runs  through  a 
coal  disintegrator  and  a  tubi'-mill,  whence  it  is  elevat^L^d  and  car- 
ried by  a  screw  conveyor  to  tlie  storage  bins.     The  furnace  of  the 
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dryer  is  outside  of  the  building.  The  mill  is  38x48  feet.  The 
clinker  is  dropped  from  the  kiln  into  the  cooler,  through  which 
a  pressure  blower  forces  air,  thus  heating  it  on  the  way  to  the  com- 
bustion chamber  of  the  kiln.  Water  supplied  to  the  clinker  is  con- 
verted into  steam,  cooling  the  clinker  and  increasing  the  combus- 
tion. The  clinker  is  thus  disintegrated  somewhat,  with  a  saving 
of  labor  in  handling.  It  is  then  elevated  to  tlie  clinker  end  of  the 
milling  department,  60x60  feet,  which  is  supplied  with  three 
Smidth  and  one  Gates  ball-mill,  three  Gates  and  one  Smidth  tube- 
mill,  so  arranged  that  either  of  the  mills  can  run  on  Portland  ce- 
ment or  in  separate  batteries  or  on  two  kinds  of  cement  at  the 
same  time.  The  stock-house  is  a  stone  building  60x160  feet  di- 
vided into  bins  with  conveyors  for  distributing  the  cement  as  de- 
sired. There  are  two  sets  of  conveyors  and  elevators,  so  that  two 
kinds  of  cement  can  be  handled  at  the  same  time.  The  capacity  of 
the  storage  bins  is  20,000  barrels.  The  bins  discharge  into  auto- 
matic packers  beneath.  A  second  stock-house  arranged  to  handle 
a  single  kind  of  cement  is  80x280  feet  and  has  a  capacity  of  60,000 
barrels.  There  is  a  line  of  .railj-oad  track  on  each  side  of  the  stock- 
house. 

The  natural  cement  department  consists  of  four  vertical  kilns 
16  feet  in  diameter  and  31  feet  high,  lined  with  fire-brick.  The 
cement  rock  is  carried  in  the  cars  to  the  top  of  the  kilns  on  an  in- 
clined plane  by  the  same  hoisting  engine  used  in  the  Portland 
cement  department,  and  dumped  into  the  kilns  without  handling. 
The  coal  is  elevated  and  conveyed  along  the  other  side  of  the  kilns, 
deposited  on  the  floor  and  shoveled  into  the  kilns  in  required  pro- 
portions. Belt  conveyors  carry  the  clinker  from  the  bottom  of  the 
kilns  to  the  crusher,  whence  it  goes  to  the  ball  and  tube-mills  and 
the  stoek-hous<^.  The  mills  are  arranged  to  make  straight  natural 
cement  or  any  desired  mixture  of  Portland  and  natural  cement. 

There  is  a  machine  shop  (76x32  feet),  a  blacksmith  shop,  a 
physical  laboratory  for  testing  cement  and  a  cooper  shop  (90x3'2 
feet)  conveniently  located  near  the  packing  department.  The 
coal  storage  is  extensive  and  notably  convenient.  The  water  sup- 
ply is  partly  from  an  artesian  well  and  partly  from  the  town  water 
supply,  with  a  storage  dam  under  construction.  The  office  building 
contains  the  main  office,  reception  room,  su})(^rintendent's  room, 
chemical  laboratory  and  directors'  room. 

See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Page  187. 
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The  engine  room,  110x30  feet,  and  the  boiler  house,  74x48  feet, 
contain  '2,200  horse-power  of  water-tube  boilers,  a  250 
liorse-power  safety  boiler  and  three  100  horse-power  horizontal 
tubular  boilers  and  their  appurtenanciBS ;  also  a  35  horse-power 
Corliss  engine  supplying  power  for  the  raw  material  end  of  the  mill, 
a  450  horse-power  engine  for  the  clinker  milling  department, 
the  fuel  mill  engine  and  the  engine  operating  the  kilns;  also  the 
electric  light  plant,  consisting  of  an  atttoniatie  eut-off  engine  and 
15-k.  w.  generator,  125  volts,  running  eight  enclosed  arc  lights  and 
150  incandescent  lights.  All  the  power  being  in  one  room  reduces 
the  cost  for  attendance  to  a  minimum.  In  the  machine  shop  is  an 
automatic  engine  to  run  the  machine  shop,  eoojK'r  shop  and  pack- 
ing room  of  one  stock-house. 

THE  PORTLAND  CEMENT  COMPANY  OF  UTAH,  Lim- 
ited, Salt  Lake  City,  Utah,  is  an  English  corporation  manufactur- 
ing Red  Diamond  brand  of  Portland  cement.  The  materials  used 
are  two  grades  of  argillaceous  limestone,  wliieli  are  mixed  by  the 
dry  process,  using  crushers,  rolls  and  rotar}'  pulverizers  on  the  raw 
material,  powdered  coal  for  fuel  in  rotary  kilns,  and  rotary  pul- 
verizers and  Davidsen  tube-mills  for  iinishing  cement.  A  Griffin 
mill  is  used  for  grinding  coal.  Electric  transmission  of  power  is 
used,  there  being  separate  motors  for  main  shaft,  kilns,  coal-grind- 
ing apparatus  and  coal-drying  apparatus.  The  works  were  designed 
by  Lathbury  &  Spackman.  Chemical  analysis  of  the  rock  used  shows 
carbonate  of  lime,  silica,  alumina  and  oxide  of  iron.  Cement  was 
first  made  in  the  works  in  189G  and  the  present  process  was  in- 
stalled in  October,  1898.  The  cement  is  used  in  water  works, 
pavements,  sidewalks,  sewers,  buildings,  railroad  structures,  mines, 
government  fortifications,  etc.,  in  Moiitana,  Idaho,  Wyoming, 
Utah,  Nevada,  Colorado  and  California.  In  1897,  15,000  barrels 
were  sold  and  the  sales  have  increased  each  year  to  75,000  barrels 
in  1900. 

POTOMAC  CEMENT  COMPANY,  Antietam,  Md.  See  Note 
A,   page    152. 

THE  PYRAMID  PORTLAND  CEMENT  COMPANY^  No.  65 
Moffat  Block,  Detroit,  ^lieli.,  is  constructing  works  at  Spring  Ar- 
bor, Mich.,  for  the  niaiuifacture  of  Portland  cement.  The  works 
will  1)0  ready  to  supply  cenuMit  in  1902  and  further  information 
will  not  be  available  until  that  time. 


Electric  Motors  for  Cement  Makers    See  North'ii  Elec.  Mfg.  Co,,  page  181 
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THE  READING  (CEMENT  COMPANY,  Heading,  Pu.,  is  a 
New  JiTsey  eorporatirHi  with  works  near  Evansville,  Pu.,  for  the 
manufacture  of  Reading  PortJaiu]  eement  anil  Iniprovetl  Koi?en- 
dale  natural  hydraulic  cement.  The  usual  cement  rock  and  lime- 
stoue  of  Lehigh  rt^gion  is  used  and  the  machinery  includes  the  lat- 
est designs  of  Siuidth  nulls  and  kihis,  the  first  cement  heing 
turned  out  in  Se|»tember;  liHH). 

R 1  DGEiM  0  N  T  t  !E  M  EN  T  .Sr  MA  NI T  FAt^TU  Rl  NG  C  OM- 
PAXY,  Ridgemimt,  Va.— Works  idh\ 

ROOKLANII  (M^]MEXT  COMPANY,  Jones*  Point,  N.  Y.  Sec 
Note  A,  page  152.  American  Bh>wer  Company's  fan  is  used  for  eir- 
oiilating  air  tli rough  dryer. 

ROUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock 
and  Round  Top^  Md.    See  Note  B,  page  152. 

S'J\  LAWRENCE  PORTLAND  CEMENT  COMPANY,  20C4 
Notje  Danie  Btreet^  Montreal,  P.  {}.,  Canada.  See  Canadian  Porr- 
hmd  Cement  Comi>any. 

THE  SANDUSKY  PORTLAND  CEMENT  COMPANY,  San- 
dusky, Ohio,  is  an  Olito  ci>riM)ration.  The  first  plant  of  the  com- 
pany was  eonstrueted  iit  Bay  Bridge,  Sandu^^ky^  \mr\g  uuirl  and 
clay  as  matenals.  The  wet  process  with  rotary  kihis  and  Gritfln 
mills  for  making  them  into  cement  ha,s  been  developed.  It  has  a 
eapacity  of  (100  barrt'ls.  Webster  Manufacturing  CouipanyV  ele- 
vatiug  and  pr^wer  transmission  nniehiuery  is  in  use.  Tlie  Ameri- 
can Blower  (.ompaiiy's  fan  reTUnives  dust  from  the  mills.  The 
company  now  has  a  second  plant  ready  for  ofjeration  at  Syraensc, 
Indiana,  using  similar  nuiterials  and  process  as  the  result  of  the 
expensive  experiments  (ondueted  at  the  first  plant.  Powdered  coal 
is  used  for  fuel.  The  new  works  have  six  kilns,  giving  a  capacity 
of  1,000  barrels  a  day.  A  750  horse- jjower  rope  drive,  with  ac- 
cessories, has  been  installed  by  the  Dodge  Manufacturing  Company. 


Anv  information  on 


Cement  or 


Cement  flachinery 

will  be  furnished  on  request  by 
the  publietiers  of  this  book  — 

riunicipal  Eng^ineering  Company 
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Further  informal  ion   is  withheld   by  the  cooipauy.     See   Note  B, 
J\ige  15:^. 

SILVER  (liEI-K  CEMEXT  COMPANY,  Louisville,  Ky,,  has 
works  for  mamircit.ture  of  Louisville  natural  hydiauUe  eejjieut  at 
Cement vi  lie,  Ind,    See  Note  B,  page  153. 

HllUM  SKYDER,  229  Broadway,  New  York.,  ha^  \vork.s  at 
Hoseiidale,  New  York,  for  the  nianufacture  al  Uof^entiale  natural 
hydraulic  cemeut  by  the  usual  process. 
'the  SOUTHERN  CEMEiVT  COAfPANY,  NTorth  Binniug- 
hajUj  Ak.,  has  recently  completed  a  (ilant  for  the  manufacture  of 
cement  from  blast  furnace  slag  (pozzuolaua).  Hee  Note  B,  page  153. 
An  Auierican  Blower  Company's  fau  ib  usimI  for  circulating  air 
through  the  dryer. 

THE  8TANDAH1)  CEMENT  COMPANY  has  works  at 
Charlestowu,  lud.,  for  the  manufacture  of  Louisville  natural  hy- 
draulic cement  according  to  the  usual  prooesi^.  See  Note  B,  page  152. 

THE  STANDARD  PORTLAND  CEMENT  COMPANY, 
Hammond  Building,  Detroit,  Mich.,  is  a  Michigan  corporation 
capitalized  at  $1,000,000,  which  is  conr^tructing  works  at  Ham- 
burg Junction  to  have  a  capacity  of  1,000  to  ^,000  barrels  of  Port- 
land cement  a  day.  The  works  are  not  yet  completed  and  in  oper- 
atioUj  but  will  be  ready  to  supply  the  Standard  brand  of  Portland 
cement  to  the  mai'ket  in  a  short  time.         •••..«. 

THE  STANDARD  SILICA  CEMEiXT  COMPANY  is  a  New 
York  corporation  with  capital  of  $100,000^  offices  at  No.  tIfJ  Maiden 
Lane,  New  York  City,  and  works  at  Long  Island  City,  Borough  of 
Queens,  New  York,  Silica  Portland  cemt\Tit  is  made  by  a  proct^ss 
which  is  intended  by  the  inventor,  Mr.  ¥.  L.  Smidth,  to  be  the 
perfected  economical  method  of  using  Portland  cement.  The  pro- 
ces,s  eonsists  in  grinding  artifk-ial  PoitlaTid  cement  with  some 
inert  material,  such  as  sand  or  Irmeiitone,  to  a  greater  fineness 
than  the  original  Portland  eement.  The  Bavidsen  tube-mill  is 
used.  The  mill  is  a  hollow  steel  cylinder  4  feet  in  diameter  and 
16  feet  long,  half  filled  with  flint  pebbles,  set  horizontally  and  re- 
volved by  a  gear  and  pinion  at  tme  end.  The  sand  and  cement  are 
mixed  and  fed  into  the  revolvii^g  cylinder  by  a  screw  conveyor 
through  the  triyiniou  at  one  end.  The  ground  cement  is  delivered 
at  the  other  end  at  the  periphery.  The  mill  operates  continuously 
and  will  grind  about  five  Ijarrel.^  an  htHir  of  a  mixture  of  one  part 

Orushingr  MftcUinery    Earle  C.  Bacon ^  Haveiiieyer  BM^.,  New  York  City. 
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"SSaent  aiirl  one  part  sand,  so  tliiit  9(i  yn^r  cent,  of  tht^  resultant 
Silica  Portland  cement  will  pass  through  n  No.  300  sieve.  The 
best  brands  of  the  ceiiient  are  made  of  equal  parts  of  such  cement 
as  the  Glens  Falls  Portland  Ceruent  Company's  Iron  Clad  hrand 
of  Portland  cement  and  Rockaway  Beach  sand.  All  the  cement 
passes  the  No.  200  sieve  alter  the  grinding,  the  4  per  cent,  re- 
mainder on  the  sieve  being  all  hard  ^and.  The  cement  has  been 
used  in  many  buildings  in  the  eity  of  New  York  for  foundations^ 
floors,  fi reproofing,  in  concrete  foundation  for  asphalt  walks,  in 
such  liydraulic  work  as  the  |>ool  in  Central  Park,  the  retaining 
walls  and  subways  of  the  Harlem  river  speedway,  and  the  testing 
canal  at  Cornell  University,  in  addition  to  the  use  in  the  Dock 
Department, 

THE  TEXAS  POETIAND  CEMENT  COMPANY,  Dallas,  Texas, 
manufactures  the  Live  Oak  hrand  of  Portland  cement.  The  cap- 
italization is  $SOjOOO.  The  capacity  of  the  works  is  100  barrels  a 
day,  but  is  being  increased  to  300  barrels.  Cen^ent  welb  first  made 
in  December,  1899.  The  Bonnot  Compan/s  wet  process  machin- 
ery  is    used.      The    machinery    used    includes    rotary    kilns    72 


gjTJiu^iTJTJiJxnjT/iJinnruTjrinjij^^ 

-  HOW  TO  BlILD  IP  BUSINESS 


The  cardinal  point  in  business  success  is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  is  not  possible  for  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  is  your 
advantage. 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  It  reaches 
people  in  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  it  will  pay  you  to 
advertise  in  it. 
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I    Doni  You  Want  Equal  Advantage  in  this  Field  p 
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inches  in  diaiiiL-ter  and  (iH  fpet  lon^^  crusher,  divir,  dry  paiis^  pug- 
mWh,  wot  hall  and  Inln-mtUs,  i^turage  tanks  uith  agitators,  bail- 
Diilis  and  tiilML-iiiills  for  clinker  grinding.  A  300  horse-power  en- 
^nncs  a  ;J.*>d  hor>i'-|Htwer  ungiiK\  4  tubular  boilers  each  72  inchesi 
by  l(j  fi'i'l,  fiirnii^h  power.  The  analyses  of  the  niaterialg  used  and 
ihe  ceinenl  show  as  follows: 

[limestone.  Hay.            Cem*nit. 

CaCOa lA^^r  2.0r>9^ 

CaO 62,35^, 

AljO, 0.23  ±ljri            8.35 

FejOa 2.05  4,10             4.25 

SiO^.. tklO  60.25           22.50 

SO3 ._._,...__ tra(.*e  trace 

IgnitioD  Logs 8.73 

Sulphur ,    . .  1.75 

Alkalies '  trace 

The  proportioD  of  raw  maite rials  used  is  5J  ^  ^^  one. 

The  eeujent  lias  been  used  in  streel  jiaviiig  and  sidewalks  iu 
Fort  Worth  and  in  foundations  and  lireproofin^f  of  building?  in 
Dallas,  Fort  Worth,  etc.,  and  in  railroad  work  on  T.  &  P.  Ry. 

THE  TIIRKE  El  VERS  CEMKXT  COMP.\VY,  Three  Rivers. 
Mich. J  is  report(^d  to  Juive  been  ineorp*»rated  to  construct  a  plant 
on  Pleasant  Lake,  about  three  miles  Irom  Three  Eivers.  See  >rote 
A,  page  152. 

TWENTIETH  CENTUKY  rOKTLAXD  CEMENT  COM- 
PAI^Y,  Fenton,  Mich.    See  Note  A,  page  LV2. 

THE  FNIOX  AKROX  CEMENT  C(^MPANY,  office  No.  141 
Erie  striK?t,  Buffalo,  N.  Y..  i.s  the  sah^s  agent  for  the  Akron  star 
lirand  natural  hydraulic  cement,  niannfaetured  by  H.  L.  &  W.  C. 
Newman  and  the  Akron  Cement  Works,  at  Akron,  N.  Y.  Tlie  ca- 
pacity of  the  works  together  is  2fiOO  barrels  a  day.  Cement  ha& 
been  manufactured  in  these  works  since  1840  and  has  been  used 
in  many  public  w^rks,  by  many  railroads  and  in  the  construction 
id  uuiny  brid,L^es  and  buildings  in  Massachusetts,  Connecticut,  Mary- 
land, l^i'w  York,  Peimsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Mis- 
soori,  Arkansas,  and  otlicr  States,  to  the  extent  of  about  300,000 
barrels  a  year  at  present  time.  The  orrtinaiy  vertical  kilns,  buhr- 
stones  and  pebble-mill  are  used  in  the  process  of  manufacture. 

THE  UNION  CEMENT  AND  LIME  COMPANY,  421  Main 
street,  Louisville,  Ky.,  has  works  for  the  maTiu  fact  ore  of  Louis- 
ville natural  hydraulic  cement  by  the  w-^un]  process,  at  Cement- 
Coal  Tar  and  Asphalt  Products— Warren  Bros.  Co.,  14S  Federal  St.,  Boston 
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villc  and  Sdlei't^hurfjj  Tnd.j  and  on  the  fnJL^  of  the  Ohio  at  Loiiis- 
vilk',  Ky.  Cenu'Tit  wns  first  made  by  the  conipany  in  1860.  In 
1900  the  j^ales  of  tlie  two  [jraiiclH  made  liy  the  company  amounted 
to  f)  13.000  barrels. 

THK  rNI^l^ET)  STA^rES  OHMENT  (UJMPANY,  8dlersburg, 
hid,,  nuiniifat  tiires  Louisville  natural  liydraulie  cement  by  the  us- 
ual process. 

TltE  UNITED  STATES  PORTLAND  CEMENT  COM^ 
P^VXY  is  repprtod  as  a  Delaware  corporation  with  an  authorized 
capital  of  $12,500,000,  and,  Sheldon  TT.  RassetL  of  Chicago,  as 
the  agent     See  Note  A,  page  132. 

THE  UTICA  CEMENT  MAM^UFACTUEmG  COMPAKY,  and  tlx€ 
XTTICA  HYDEAULIC  CEMENT  COMPANY,  Ltica,  111.,  arc  now 
under  the  same  ownersliip  and  management,  with  Meacham  & 
Wright^  of  Chieago,  111.,  a^  sales  agents.  The  procesftes  used  here- 
tofore are  the  same  'cts  in  other  natural  hydraulic  ecmient  plants, 
the  rock  being  mined  and  burned  in  continuous  vertical  kilns  and 
ground  in  hnhr-stone  mills.  A  new^  mill  is  under  eonstniction. 
The  crusher  building,  30  by  54  feet,  will  contain  the  crushers;  the 
mill  buihling,  54  by  62  fe«t  and  24  feet  high^  will  contain  two 
Smidtli  ball  and  two  Davidsen  tube-mills  of  the  largest  sixe  for 
grinding  natural  cement  clinker,  heretofore  in  use  exclusively  in 
Portland  cement  mills.  The  Stnrtiivant  mills  are  used  for  crushing 
and  grinding  also.  The  boiler  room  will  contain  three  300  horse- 
power boilers,  and  the  engine  room  a  57 r^  horse-power  Corliss  en* 
gine.  Air  compre&«ior  and  electric  light  plant  for  quarries  and  mill 
buildings  are  also  provided.  The  warehouse  is  70  by  200  feet  and 
contains  32  bins  with  a  storage  capacity  of  80,000  barrels.  The 
weighing  and  loading  is  done  automatically  and  by  electrical  ma- 
chinery. Full  equipment  of  Dodge  Manufacturing  Company's 
shifting,  clutches,  etc.,  is  provided. 

THE  YTRGINTA  PORTLAND  CEMENT  COMPANY,  81 
Fulton  strc^.t.  New  York,  is  a  New  Jersey  corporation^  with  works 


CHARLES  CARROLL  BROW  IS,  m.  aw,  soc.  c.  e. 
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&i  Craigsville,  Ya..  on  the  Chesapeake  &  Ohio  railroad.  The  eap- 
italizatioTi  of  thn  coriipiiny  h  $ljOOO,000.  lU  property  consists 
of  about  l.t>00  acres^,  ;iiid  the  ecini'iii  plant  is  located  on  a  fiat  area 
of  about  V5  acres  at  the  railroad.  The  materials  used  are  lime- 
^Umr  juid  day,  taken  from  open  quarries.  Analyses  of  the  raw  ma- 
ieriids  iuul  the  finished  prodncts  show  as  follows: 

Limestone.          riay.  Cemont. 

Lime* 54,30-^  r\9Af  63.14f, 

Silica ^m  2L20 

Alumina 21.47  7.90 

Magnesia OJU)  1.7©  2.40 

VolKtiie  Matter -3.1.^^;^  10.(B 

InHohible 1.46  2.8^ 

SuJphurie  Add .  _ l.Hl 

The  limestone  is  cruslied  nt  the  quarry  a  ad  .-tt>ied  under  a  track 
leading  from  the  quarry.  From  stora^^c  it  is  fed  into  an  elevator 
whieli  di&cliarges  into  a  dryer,  win  iir-r'  it  is  elevated  and  con- 
veyed to  bins  over  ball-niills  in  the  raw  raaEeiiid  mill.  The  shale 
is  similarly  treated  and  nnts  through  a  roll  erasher,  and  thence 
ihrongh  Stnrtevant  n^ck  cinery  mills.  Stone  and  elay  are  elevated 
to  bins  over  an  atdonuitie  wei^rhing  ninrliine,  the  elay  passing  first 
through  sainpling  bins,  \vli:re  it  remains  lon^  enough  to  he  tested. 
The  ni'o}>er  f)  report  ion  leinr  weiglied  out  on  the  scales  the  mix- 
ture iK  ronvt  ved  to  grit  ndlb  and  Ihence  pjisses  by  a  conveyor  and 
elevator  to  a  large  steel  tank  haek  <»l'  lln^  kilns.  Eotary  kilns  arr 
used,  eaeli  driven  by  a  10  horse- po wit  motor.  PulvcTized  coal  is 
used  for  fneh  prepared  in  a  coal  mill  with  a  dryer,  a  crusher  and  a 
tube-milh  From  the  kilns  the  clinker  i&  dnmped  on  the  clinker 
pit  floor,  from  which  it  is  elevated  and  conveyed  to  the  finishing 
mill  and  run  through  boll  and  tube-mills  and  thence  elevated  and 
conveyed  to  the  stock-houses  and  distributed  to  the  storage  bins. 
Conveyors  carry  the  eoment  to  the  packing  department  as  desired 
and  deposit  it  In  the  distributing  bins,  from  which  it  is  drawn 
throu^di  Tdowes  packers  into  bags  and  barrels.  The  Webster  Manu- 
factm-ing  Conipaiiy's  ehvating,  eon^ eying  and  power  transmission 
machiner}^  is  used.  There  Is  a  cooperage  department  and  a  fully 
equipped  machine  shop.  Nearly  all  of  the  buildings  are  oi 
with  slate  roofs.  The  power  consists  of  a  725  horse-power 
engine,  driving  the  machinrry  in  both  raw  nuiterial  and  fi? 
mills  and  the  coal  milL 

For  Tenient  Testing  Maclihiery  uddrci^s  Fairbanks  Co.,  ^6W  Vurk. 
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A  shaft  in  an  extension  of  tht.'  powcr-hou^e  h  run  by  thti  large 
engine,  or  by  a  250  horst^-power  t'ngint',  nud.  lurnif^heri  power  for 
ruimiiig  die  stone,  kiln  and  stock-houses  and  the  electric  Ught 
plant,  also  an  air  eompressor  lor  tlie  coal  plant.  An  independent 
air  compressor  for  the  qitairy  drills  is  located  in  the  main  power- 
honse,  ISteam  pump  for  water  i^upply  h  located  in  the  boiler  room. 
There  are  well-equipped  testing  and  chemical  laboratorieis.  The 
company  has  also  constmcted  lionses  for  operatives  and  a  general 
store.  The  capacity  of  the  plant  is  in  process  of  increase  from 
800  to  1,600  baiTels  a  day. 

THE  VENTMOK  STONE  AISTD  BRICK  COMPAT^Y,  Atlantie 
City,  K.  J.,  is  repoi-ted  to  nianufacture  silica  Portland  cement^  using 
Davidsen  tnbe-mills  for  grinding.    See  Note  B,  page  152. 

THE  VULCANITE  POETLAND  CEMENT  COMPANY  is 
a  New  Jersey  corporation  with  olhces  in  the  Vulcanite  Building, 
1712  Market  street,  Philadelphia,  Pa.,  and  works  at  Vulcanite, 
N.  J.J  the  post-office  being  Phillipsbiirg,  N.  J. 

There  are  two  independent  plants  in  tlie  works,  oni'  estiblished 
in  1895,  and  the  other  bnt  i-eoently  put  in  operation.  The  ma- 
terials used  are  the  usual  Pennsylvania  cement  rock  and  limestone, 
quarried  in  the  immediate  vicinity.  The  cement  rock  is  ccjnveyed 
to  the  works  by  cable  tramways  and  the  limestone  is  brought  in  by 
raih  The  mixture  is  made  by  weight  from  the  stock  of  raw  stone, 
sufficient  stock  being  kept  on  hand  to  permit  the  necessary  analy- 
ses. The  mixture  runs  through  tw^o  crushers  and  over  a  plate 
screen  between  them.    Thence  it  is  carried  through  the  dryers  and 


CEMENT  MANUFACTURERS 


When  considering  the  issue  of  si  prospectus,  advertising 
booklet*  or  other  rnatter  requiring  first-class  illustra- 
tions, and  plates  of  tests,,  analysis,  testimonials,  etc.^ 
write  to    us  for   prices  and    s^niples    of   our   work. 

We  also  design  and  make  cuts  for  LABELS,   TRAOC 
BRANDS,  etc. 


erate   prices 


Coiiiit  eie«k. 


H.  C.  BAUER  ENGRAVING  CO.,  Indianapolis,  Ind. 
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elevated  to  Griffin  mills,  thence  to  the  rotary  kilns,  of  which  there 
are  live  in  the  old  mill  and  six  in  the  new.  From  the  kilns  the 
clinker  is  elevated  to  the  top  of  cooling  tanks  with  an  artificial 
draft.  The  cooled  clinker  runs  through  crackers  and  Griffin  mills 
from  which  it  runs  to  the  stock-house.  Smidth  tube-mills  are  also 
used  in  grinding  Portland  cement  clinker.  The  size  of  the  plant 
is  indicated  by  the  statement  that  the  stock-house  of  the  new  plant 
is  80x590  feet  and  will  store  70,000  barrels  of  cement.  The  ca- 
pacity of  the  entire  plant  is  2,000  barrels  a  day.  The  power  plant 
includes  500  horse-power  Corliss  engines,  each  driving  independ- 
ently a  raw  material  or  a  finishing  mill.  There  is  a  small  auxil- 
iary engine  in  the  boiler  house  for  the  coal  handling  machinery, 
also  an  air  compressor,  an  electric  lifirhtino^  i)lant  and  pumps.  Pul- 
verized coal  is  used  for  fuel  in  the  rotarv  kilns.  The  Robins  con- 
veying belts  are  in  use. 

THE  WABASH  PORTLAND  CEMENT  COMPANY,  912  Union 
Trust  Building,  Detroit,  Mich.,  is  an  Indiana  corporation,  with 
works  at  Stroh,  Ind.,  on  the  Wabash  railroad,  about  midway  be- 
tween Detroit  and  Chicago,  for  the  manufacture  of  Turkey  brand 
of  Portland  cement.  The  materials  used  are  comparatively  dry 
and  unusually  uniform  marl,  and  a  clay  well  adapted  for  cement 
manufacture.  The  plant  was  designed  by  Lathbury  &  Spackman. 
The  wet  process  is  used  and  four  rotary  kilns  are  used,  with  a  daily 
capacity  of  about  500  barrels  a  day.  Smidth  ball  and  tube-mills 
are  used  in  grinding  raw  material  and  cement  clinker.  A  David- 
sen  tube-mill  is  used  to  pulverize  the  coal  used  for  fuel,  which  is 
fed  to  the  kiln  by  blast  created  by  an  American  Blower  Company's 
fan.  The  Webster  Manufacturing  Company'^  conveying  and  power 
transmission  machinery  is  installed.  The  works  have  been  in  oper- 
ation since  August,  1900,  and  plans  are  in  preparation  for  an  in- 
crease in  the  capacity  of  the  works  to  about  1,000  barrels  a  day. 
Analysis  of  the  cement  shows,  silica,  21.35  per  cent;  insoluble  silica 
(clay),  0.43;  alumina,  7.31;  iron  oxide,  2.65;  lime,  62.35;  mag- 
nesia, 2.88;  sulphuric  anhydride,  1.78;  carbonic  anhydride,  0.23; 
WAter,  0.55 ;  potash,  soda  and  loss,  0.47. 

THE  WAYLAND  POETLAND  CEMENT  COMPANY,  Koch- 
ester,  N.  Y.,  has  works  at  Wayland  and  Portway  (Perkinsville), 
New  York,  for  the  manufacture  of  Portland  cement.     No  infor- 
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mation  has  bctiii  rec'civcd  exeept  that  an  Aiiierican  Blowt?r  Gani' 
pany's  fan  and  Sturtcvaiit  (jru-slung  and  grinding  itiills  has  been 
installed.     8ee  Note  B,  page  152. 

THE  WELLlSTUN  PORTLAND  CEMENT  COMPANY,  De- 
troitj  MiclUj  capitalized  at  $100,000,  is  constructing  works  at  Wells- 
ton,  Oh  10;^  which  will  he  ready  for  operation  ahont  June  1,  1901. 

THE  WESTERN  POKTLAND  OEMEl^T  COMPANY,  Yank- 
ton, S.  D.f  established  works  in  1890  about  four  miles  west  of 
Yankton,  8.  D.,  for  the  oianufaidure  of  Portland  conient  from 
chalk  and  the  plastic  clay  fornung  tlie  subsoil  of  much  of  South 
Dakota^  W'hich  overlies  the  chalk,  with  a  thin  layer  of  waste  ma- 
terial between.  A  modification  of  the  English  process  is  used.  The 
w^orks  are  located  on  a  hillside  below  the  *|uarrieB  ajid  elay  beds, 
and  the  raw  materials  axe  run  down  to  the  mixing  platform^  where 
the  ingredients  are  weighed  out  in  the  proper  proportions  and 
dropped  through  chutes  into  crushers.  Thence  the  mixtui^e  passes 
through  beaters,  where  it  is  thoroughly  worked  into  a  wet  slurry 
and  passed  out  through  a  wire  screen,  from  which  it  passes  into 
dosage  tanks,  wiiere  it  is  kept  moving  by  revolving  arms.  The 
slurry  is  elevated  to  a  second  set  of  beaters  with  finer  screen  and 
drops  into  another  large  tajik,  from  w^hich  it  is  elevated  into  a 
third  tank.  From  this  it  is  pumped  into  drying  chambers,  to  be 
dried  by  the  waste  heat  from  the  kilns,  or  to  open-air  drying  areas. 
Johnson  intei'mittent  kilns  are  uj^ed^  chaiged  with  alternate  layers 
of  dried  slurry  and  Milwaukee  gas  coke,  capacity  310  barrels  of 
clinker  for  each  charge.  Buckets  running  on  an  overhead  rail  and 
hauled  by  roix%  ran  around  the  drying  yard  and  over  the  kilns  for 
charging  the  air-dried  material.  The  clinker  is  crushed,  run 
through  roller  crackers  and  mill -stones,  Berthelet  separators  like 
those  in  the  ililwaukee  Cement  Works  being  used.  Four  hori- 
zontal return  lubular  boilers  furniBh  steam  for  a  t500  horse-power 
Corliss  engine.  Much  of  the  power  transmission  is  by  rope  drives* 
There  is  a  complete  physical  and  chemical  laboratory  to  keep  watch 
of  raw  material  and  finished  product.     See  Note  B,  page  152. 

Analyses  of  the  raw  material  and  the  finished  cement  are  as 
follows : 


For  Electric  Equipment  for  Cement  Plants  Address  Keystone  Electric  Co. 
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Chalk.  Clay.  Cement. 

Carbonate  of  Lime ....  88.0 

liipie , 2.4  eO.O 

AlumiDa _  j    .^                .  (  7.7 

Oxide  of  Iron \    *-^  ^7.1  |  ^3 

Carbonate  of  Magnesia 0.2 

Magnesia 2.7  0,8 

Sulphuric  Acid 1.3             2.0  2.8 

Alkalies 0.2             1.3  1.2 

WHITE  CLIFFS  PORTLAND  CEMENT  COMPANY,  White 
(^liffs.  Ark.    See  Note  A,  page  152. 

WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK 
COMPANY,  Texarkana,  Ark.    See  Note  B,  page  153. 

The  reports  of  the  United  States  Geological  Snrvey  state  that  the 
factory  is  modeled  after  German  factories,  the  materials,  chalk 
and  clay  heing  ground  by  dry  process,  monlded  into  brick  and 
burned  in  Shofer  kilns.  The  capacity  in  1896  was  300  barrels  a 
day.     Analy.ses  of  the  materials  show; 

For  the  chalk,  carbonate  of  lime,  no.23  per  cent. ;  carbonate  of 
1 1 1  ag  n  e  si  a,  1.15;  sll  i  ca,  5.33;  alum  i  11  a  an  d  i  ron  oxi  de ,  3.03. 

For  the  clay,  silica,  73.6:^  per  cent, ;  alumina  and  iron  oxide, 
19.30. 

THE  WHITEHALL  PORTLAND  CEMENT  COMPANY'S 
WORKS,  Cementon,  Pa.,  were  bnilt  in  1899  on  a  modern  design 
upon  the  principle  of  carrying  on  the  various  processes  in  a  straight 
line  without  unnece^isary  transfers  or  interference.  The  property 
includes  about  fi7  acres,  arid  the  nianufai:'turing  plant  is  located 
adjacent  to  the  Lehigh  Yiilley  railroad.  The  u^ual  Lehigh  valley 
c-£*ment  rock  is  used-  The  material  i^  loaded  on  automatic  side- 
dumping  cars  at  the  qnari^.  and  hauled  liy  cable  to  the  crusher, 


THE   COMING    LIGHT 
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eaeli  car  coming;:  up  itioeiiDg  au  t^Jiipty  car  g<»in^^  ti>  quarry.  Cni&h- 
iMs  can  be  used  on  r'lilier  ceiueut  rock  or  lime!*tone  by  chajigin^ 
slides  in  spoilt^:  to  deliver  to  proper  bini?.  There  are  four  cnishers! 
located  *^9  feet  above  the  ground,  and  all  driven  by  one  liiie-shart. 
llie  stoek-biiis  underneath  have  a  <  apaeity  of  4,000  to  5,000  tons. 
The  cement  rock  and  limestone  are  raised  in  proper  proportions 
by  hand  and  carried  by  elevators  to  the  dr^rr-,  of  wliieli  there  arc 
three  gets  of  two  eacli.  Eacli  ^i  is  run  by  a  si  parate  motor,  b^runi 
the  dryer!^  a  small  belt  conveyor  and  un  elevator  carry  the  ma- 
terial to  tlie  raw  f^tonc  grinding  mill,  wbieh  is  equipped  with  six 
batteries,  each  containing  one  hall  and  one  iuho-milL  These  bat- 
teries  arc  divided  into  three  sets,  each  set  li^iving  its  independent 
motor.  A  short  screw  conveyor  and  nn  elevator  enrrv^  the  loalerial 
to  the  stoek'bins  over  the  kilns  in  Ihe  kiln  building.  Tliere  arc 
two  kiln  departments,  two  firiishtni:  mill  departments  and  two 
stock 'houses,  located  one  on  eacli  side  of  ihc  jwwcr  and  lioilcr 
rooms^  niaehine  shop  iind  cooper  shc^p,  thus  making  two  indf- 
]iendent  lines  from  the  kilns  to  the  end.  In  each  kiln  huildinL^ 
there  are  ten  kilns,  6  feet  in  dianieter  i\nd  45  feet  long,  ec>ntn)lb^<l 
!)y  variable  speeders.  Tlie  fet^d  |)if)es  are  water-Jacketed.  .\t  each 
end  of  the  kiln  bnildings  is  a  coal -grinding  department,  eacli  con- 
taining a  dryer  and  a  tube-niill.  Each  sit  of  kilns,  dryers  and 
tube-mills  is  driven  by  a  sepande  Tnolor.  The  clinker  storage  bin> 
are  18  iovt  below  the  level  nf  the  kiln  ibK>r.  Two  kilns  diseharg*^ 
ill  to  one  bin  at  any  one  time.  The  heal  from  the  clinker  hins  is 
taken  ofl^  hy  large  exlraii.st  fans  and  used  under  the  hollers  for 
forced  draft,  culm  being  the  fuel  used.  The  clinker  is  left  herr 
long  enough  to  cnol  and  tlien  tnken  hy  elevators  to  the  finislnn^^ 
mills.  In  Ihi^  Iwo  finishing  mill  hnildings  are  eight  bat- 
teries of  ball  and  tuhe-mills  like  Oiose  usrd  in  the  raw  stone  mill 
divided  into  four  sets,  e<ich  set  tacing  driven  Ijy  its  own  motor,  Ele- 
vatars  carry  the  mat(M-ial  from  tlie  hnll-mills  in  the  hoppers  abovt 
the  tu]>e  mills,  wheiv  J  he  final  mixture  cif  materials  is  made.  Con- 
veyors and  idevators  tarry  the  flnislied  product  fropi  the  tuhe-niilh 
to  the  hins  in  tlu^  sttK'k-liouses.  Each  stock-house  has  10  bins,  each 
bin  liaving  a  cajmcity  of  :iOO0  to  1,000  barrels  of  cement.  Each 
jiair  of  bins  luis  its  own  elevators  and  packer,  1o  which  the  cement  '\^ 
iiirri*  <!  ]»arl  by  gravity  and  |»ail   by  wliet^ling. 


Cement  Macliiaery— Eaile  C-  Bneoii,  Havemi'jer  B]il^.,Kew  York  City. 
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Tlie  machine  shop  is  a  five-storied  Iniilding.  On  the  first  floor 
is  the  rnacliine  Bliop,  with  four  small  t'ogines  for  driving  the  jyack- 
ers  and  elevators  in  the  Hloek-hou^es,  the  frei^^ht  elevatror  and  the 
nmchiiieiy  in  the  coo|»er-ship  on  the  second  floor.  The  third,  fourth 
cind  fifth  Ihjors  give  storage  for  cooper  stock  and  barrels.  In  the 
imiler  room  are  four  500  liorse-povver  batteries  of  hoiler%  eaeh  bat- 
ter}^ having  two  nuits  antl  rach  unit  its  separate  smoke-stack.  The 
eoal  pockets  aiv  well  lowited  tn  obviate  rehandiing.  In  the  en-i 
gine  room  are  four  large  Keystone  Electric  Company's  generators, 
each  of  '^^^-k.  w.  capacity,  in  two  sets,  each  set  driven  by 
eros8-com[Manid  (Jorliss  engines;  also  tlie  motive  power  for  the  ma- 
chinery in  tht^  kiln  building  aiwl  tho  coal  grinding  department. 
There  is  an  indopcmlent  auxiliary  power  building  eontaining  an 
engine  driving  a  M*t  of  genc^rafnrs-,  for  einerg(*iu'y  tise,  Tn  the 
electric  light  bnilding  are  three  antomatie  engines,  each  driving 
a  dynamo,  also  a  supply  room  ami  an  air  eompra*isor  to  fnrntsh 
power  for  th(^  drills  ut^ed  in  the  ([uarry.  In  all  there  are  six  250 
horse-power  motors,  V'^0  volts,  one  100  iKirse-power  motor  niuf  tw^n 
60  horse-power  motors,  installed  by  ihv  Keystone  Eleetrir  ('mnpany. 
The  switchboard  from  w^hich  all  are  started  is  l\H  feet  lor;g  and  has 
21  panels.  The  works  can  be  run  night  and  day  by  Kit  men.  The 
works  will  produce  2,000  barrels  of  cement  a  day  and  can  Iw  run 
at  a  rate  of  2,500  l»arrels  or  more.     The  mill  cost  abnvif  $700J10t). 

THE  ZEXITJI  PORTLAND  CEMENT  (^OMPANY,  Majes- 
tic Building,  Detroit,  ilieh,^  is  constructing  works  at  Grass  Lake, 
^iich.,  with  a  eapaeity  of  1,000  barrels  a  day,  wtvieli  will  probably 
be  ready  to  furnish  cement  in  August,  1901. 


Comptflte  Equipments  Furrtiahed  for  Ce^tient  Manufacturing  Plants. 

Cement  Pulverferlng  Machinery,  Crushers,  Dryers^  Etc, 


WEST  PULVERIZING  MACHINE  CO 


320  BROADWAY 
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FOREIGN  CEMENT  WORKS. 
\  few  hint-  ^s  to  processes  used  in  some  of  the  foreign  cemM 
works  will  be  ot  i^^ere^t  by  way  of  comparison  with  A— 
methods.     It  ..houl2.1«  ren.e.nbercd,  however,  tha^^  the  ro  arj- bk_ 
i.  being  introduced  i:"te  mpidly  and  that  withm  a  few    ^» 
,1  -11  1  ,     ^     -hantre  in  methods  of  burnmg  nnd  han<.UiH 

there  will  be  a  matenal  ^      f^"^  ^        ,        i  -  i    j       ^^  ^vywi*i 

,       .  la  r  -riptiniis  of  works  which  do  not  expon 

.  ^     n-  .  '  iiUd>le,  but  are  not  given,  as  it  wl 

cement  t-o  this  country  are  nwx         ,        ■,      i     -v        j  .^^;..iiAnai 

,  .  ,  ,/  n  ed,  and  rmly  tho^e  descnptiom^ 

necessaT7  to  restrict  the  spafc  oceui,     '       .    ^  i         ^^,a^^\t 

T  ,  ,      -^      ,       ,       .  .     ^     .     ^    ^      '^  a  ludLnnent  upon  cemeuu 
which  may  be  of  assistance  in  formni,^^,   '' 

found  in  this  market  can  be  given,  ^  ^mmK     Itzehoe   ami 

ALSEN^S    PORTLAND    CEMENT    FAnf;  ^     .;^^^^^^^^ 
Liigerdorf,  Grermany.     One  Alsen  mill,  ^'^^^^"^''^^i*^  r  oeit used  in 
Spacknian,  is  located  at  Itzchoe,  adjoijiing  the  clay 
the  plants,  and  two  mills  are  located  four  miles  awa^ 
dorf,  at  the  chalk  deposit  userl.    A  railroad  connects  tho^ 
and  carries  matenalH  back  and  forth.     The  grinding 
clinker  and  packing  of  cement  is  done  at  Itzehoe.    The  wet^   The  I 
is  need  with  wash  mills  and  settling  basins,  without  agitatorlL  g^i.  1 
slurry  is  made  into  balls  or  bricks,  dried  in  tunnel  dryers  anl 
cined  in  Dietzsch  or  other  continnous  vertical  kilns.    Bnhr-si 
are  nsed  for  grinding, 

DYCKEBHOFF   &   SON.   Amone,  near  Biebrieh,   GermaiiLrf 
These  works  use  limestone  from  a  (piarry  (Containing  layers  of  liipi^ 
and  soft  limestone  of  nnifnrm  com  position  and  a  layer  of  soft  mJ 
which  varies  somewhat.    Clay  and  fuel  are  brought  to  the  wnrks| 
the  river  Rhine,  on  the  banks  of  which  the  works  an^  situ^ed. 
hard  limestone  and  clay  are  mixed  by  the  dry  process,  the  limestfj 
being  corrected  if  necessary  by  the  addition  of  proportions  of 
soft  limestone  and  marl.    The  matmals  are  dried,  crushed  and  pil 
verized  as  in  the  American  dry  process,  except  tbat  mill'stoues 
used  for  grinding  instead  of  ball  and  tulje-mills.     The  soft  lii 
stone  and  clay  aj-e  prepared  by  tbe  wet  process,  with  wash-mif 
provided  with  edge-mnner  mills  for  grinding  the  wet  slurry  and 
drying  basins.     The  mixtures  prepan^d  by  the  two  processes,  being  I 
of  the  same  composition ,  are  mixed  in  brick  machines  in  proper | 
proportions  to  produce  bricks  of  proper  consistency,  which  are  fur- 
ther dried  by  tbe  exhaust  beat  of  the  kilns.     Hoffman  ring  kilns 
are  used.    These  kilns  arc  arranged  around  a  circle,  about  twenty 


Warren's  Kiolltliic  Cemeot— Warren  Bros.  Co.,  143  Federal  St.,  Boston 


s  ronipleting  the  round.  The  kilns  are  filled  witi 
elnrry  bricks  and  fuel  in  order,  and  the  burning  proceeds  from  kiln 
id  kiln  around  the  circle.  Thus  the  group  is  in  continuous  action 
though  each  kiln  is  in  term  it  tent.  The  round  is  made  about  twice 
a  month,  producing  about  10,000  barrels  in  that  time.  The  re- 
^^a]ting  clinker  is  gi'onnd  on  huhr- stones. 

HILTON,  ANDEBSOlSr,  BKOOKS  A^D  COMPAIsrY,  Hailing, 
FftFersham  and  IJpnor,  England.^ — This  company  has  four  plants 
for  making  Portland  cement,  two  large  and  two  small,  located  on 
the  Thames  and  Med  way  rivers.     The  materials  are  chalk  from 
neighboring  chalk  cliffs  and  clay  drerlged  from  the  Medway.   They 
are  mixed  in  wa^h-mills,  ground  wet  in  buhr- stones  and  dried  in 
the  long  drying  chamber  of  Johnson  kilns.     Modified  forme  of 
fbese  kilns  are  in  use  at  the  Western  Portland  Cement  Works,  Yank- 
ton, S.  D.,  and  reference  is  marie  to  the  description  of  these  works. 
The  grinding  is  done  on  millstones,    Bradley  Pulverizer  Company's 
Griflfin  mills  are  also  used  in  the  process  of  pulverizing. 

LA&ERDORFE^  PORTLAND  CEMENT  FABRIK.— Eugene 
Lion  &  Co,,  of  Hamburg,  riermfiny^  have  owned  cement  works  at 
Lagerdorf  since  1889,  the  work?  having  lieen  started  in  1876. 

The  factory  is  situalei3  in  ll^dstein  on  the  hanks  of  a  shipping 
canal,  which,  throngh  tln^  river  Stor,  is  connected  with  the  river 
Elbe.  The  lighters,  which  are  freighted  at  Lagerdorf  directly  from 
the  stores  of  the  factory,  deliver  the  cemi'ut  in  Hamburg  to  ocean 
iVesficils.  The  raw  materials  used  are  pure  chalk,  found  on  the 
grounds  of  tlie  faetory,  anrl  clay  of  excellent  qmility,  supplied  also 
from  its  own  pits,  in  inexlnuistible  quantities.  The  raw  materials  are 
treated  in  wash-mills  with  plenty  of  water,  in  order  to  reduce  them 
most  finely,  at^rl  to  insure  their  most  intimate  mixture.  The  slurn^ 
thns  attained  is  very  thin  anrl  liquid;  by  sifting  it,  sand,  coarse  par- 
ticles and  vegetable  matter  are  removed.  It  is  then  passed  on  to 
raillstonpi;,  where  the  operation  of  blending  and  mixing  is  con- 
tinued. Thence  the  slurry  is  conveyed  in  conduits,  in  which  im- 
purities, and  those  parts  of  chalk  and  clay  that  have  escaped  re- 


* 


ftansome's  Concrete   Mixers. 


Everybody  is  simply  yBLi^nished  at  the  [u  rfoniiain'r  of  tht^  Mixer;^. 
They  are  surely  the  greatest  mnc*hirH*8  for  the  pnri>ose  ever  mventtHi. 
(Sifmt'd}    JAMEt4  D.  ScHrvLKK,  M.  A.  S.  C.  Eiig'm. 

RANSOME  4  SM ITH  CO.      17  and  19  Ninlli  St,  Bronklyii,  N.  Y. 
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duetioii,  nre  ncjmsited  mid  rcninvt'fl  from  tinir  to  time,  .Nouc  of 
ihv  w;js]h'<I  li<)iiiil  is  prrnHlted  to  settle  in  tlir  bark?^  until  it.-^  com- 
fHMU'iit.^  arc  111  ilir  niosl  jx^rfett  stntr  of  amal^amalum,  as  dLsrribed 
b^'foiv.  In  |]h'  liju'ks  or  hipftling'  Imsins  tlie  suprrflnoiis  water  h 
drawn  <ilf,  ami  the  wa^tierl  inaterialB  arc  left  to  i^ettle  niitil  thev 
ar<'  in  a  fit  coinlition  for  removal  to  the  briek  presses.  During  the 
process  of  washiiio^  a  irreat  many  saniph^^  of  slnrrv  are  taken  to  as- 
certain its  eh  em  i  en  1  composition,  'I 'he  quality  nf  eenicnt  being  af- 
fected fir-st  hv  tlie  aeruraey  of  tlic  raw  ( cnieiit  inixtnre  aurl  the  |>er- 
feet  blend  in  tj  of  i\^  ini{rcdicnt>:,  it  will  br'  sirn  at  once  thai,  variation^ 
i  1  \  th e  com po i!^ i t i o n  n i n st  1  »c  f o n n d  out  a i u I  set  n gh i  \v j t b on t  an y  1  o.^s 
of  time.  By  mt^ans  of  exact  contnd,  the  variation  in  the  jiernnitagi" 
of  carbomite  of  linu^  in  tlie  slurry  ran  ho  madr  Irss  tiiaii  half  of  one 
per  cent.  To  linish  tlie  ini.vin^^  of  rluilk  and  ehiy,  the  stiffeiieil 
slurry  h  conveyed  by  rablc  ears  [a  a  fuiti-mill,  and  thence  to  briek 
presk^cs.  The  bricks  delivered  by  the  latter  inaibino  an:;  dried  in 
drying-  flues  and  eonvcyefl  in  a  |KTfectly  diy  state  to  the  Dietz8eh 
kilns,  where  they  are  burnt. 

The  product  of  tbes<'  kilns,  the  el  inker,  is  whcclrd  to  jbe  niilL 
crushed  by  stone  breaker  and  rollers  and  redneed  to  an  iniiialpahle 
]>owder  by  niill-Rtones. 

The  ^nrund  eenient  is  pass(d  on  to  a  lar^^e  magazine  of  SOJliMt 
barrels  capacity,  kept  in  store  for  siune  weekti,  and  does  lud  b'ave 
the  factory  before  it  is  thoroughly  tested  in  the  labnrabny. 

There  are  fonr  steam  engines  of  altogether  tito  liorse-]Hiwi^r: 
a  fifth  one,  of  225  horse-power,  is  beinpr  inonnted.  a  jiroof  of  tlie 
increasing  ajjpreeiation  rd'  tlie  exeellent  qualities  of  the  ])raiid. 

Tlie  backs  or  settling  basins  eover  an  area  of  several  acres*  au<l 
there  arc  ten  double  kilns  of  Dietzsch  drsign. 

MANNHEIMEE  PORTIAIfD  CEMENT  FABRIK,  IMannbeiiu 
aiifl  ^VeisenalL  (feiniany. — At  ^hninbeim  ban  I  limestone  and  clay 
are  drieiL  ground  and  mixed  by  llu*  dry  prore-s,  nmdc  into  bricks 
with  a  sHiall  amount  of  water.  At  ^Veis<nlau  the  same  materials  are 
used  in  the  nyckerboff  works,  nearby,  the  hard  and  soft  limestone 
and  marl  l>eiug  powdered  dry  and  tlie  <4ay  made  into  a  slurry  wet 
enough  to  make  bricks  of  proprr  eonsisteiiey  when  the  two  aire 
mixed  in  proper  jiroportions.  At  both  plants  (lie  bricks  are  dried 
and  burned  in  Dietzseb  or  in  HotTnmn  kilns. 


For  Illustrated  paDi)ihlet,  ^^Ceiueut  Testing,*'  write  Fairbatikg  Co.^  N,  Y. 
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MISBI  H(iK[t  IMHrri.AND  CKMKXT  WORKS,  Hjinover,  Ger- 
iiiany^^'J'he  ma le rials  ut^cd  here  are  a  l)cd  of  marl  mixed  with  clay 
and  it  11  imikTlyiii^  bril  of  clay  mixed  with  marl  qiiarrii'd^  and  ana- 
lyzi'd  as  quarrit^d,  tlnit  proper  mixtnres  may  lie  made.  At  some 
places  in  the  beds?  the  proportions;  are  correct  as  the  material  comes 
from  the  quatTy.  An  American  rcvcdviug  dryer  takes  the  mixture 
of  the  weighed  materiiilt^  made  hy  an  erlge-rnnner  mill  and  passes 
it  to  miU-iitones  for  further  dry  mixing  and  griiuling*  which  is  eon- 
liiined  in  the  eonveyorHi  which  carry  the  cement  to  f^torage  bini^.  A 
rhcmieal  analy.^is  ini  made  Ik  re  to  in^un?  correct  proportions.  A 
small  ]>ercentage  of  water  iw  a  (hied  to  the  [>owder,  which  is  then 
nni  through  a  l»rick  machine  in  as  <lry  a  stale  as  possible.  The 
hricks  are  air  dried  before  final  drying  and  burning  in  IlofTmau 
kilns.    Thc^  grinding  is  dnm*  on  iMdir-stoncs. 

PORTIAND  CEMENT  FABEIK,  Ilemmoor,  i'osthof  14,  l!am- 
Imrg,  (Terniaiiy.— These  works  are  located  at  ]lcnim<Hn-,  have  a  ca- 
pacity of  l*^J)On,ono  Itarrels  a  year  and  are  prompt  in  their  adop- 
tii>n  of  improvements  in  methods,  (lialk  and  clay  are  the  materials 
used  and  they  are  mixed  by  the  wet  prwess.  Griffin  millB  of  the 
Bradley  Pulverizer  ('onijuuiy  are  used  in  grinding  (as  in  nineteen 
other  Oennan  mills)  atid  rotary  kilns  liave  recently  been  installed 
for  hn ruing*  with  very  satisfactory  results, 

SHEW AK, .TOMES  &  CO.,  Hong  Kong,  manutacture  the  Em- 
c^rald  Itrand  of  cement,  which  is  im]x>rtt^l  by  F.  J.  Crowe  &  Co., 
of  Tacoma  and  Seattle,  ^Vash. 
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Concrete  Specialties 
tNui  trap  tor  of 


RANSOME  SYSTEM" 

Crmerete  ami  Twislfd  Sri^i-1 

riRE-PROOFIMG 

617-49  E9tl  llfh  SI.,  PATERSOM,  N.  J. 


CEMENT  AND  SEWEB  PIPE 

MAMLrFAcr uncFjs  or 

mutm  Mu  BuiLomc  PAPifls,  srwEH  n?i 

DBArN  TiU  AND  IIMF 

HOUSTON  BROS. 

32Q  Sr  AND  k  R  ft.     PniSBJflC,  PA 


STEEL  CONSTRUCTION 

RIVETED  STEEL  PIPE, 

SMOKE  STACKS, 
CEWCNt  P*NS,  ASPHALT  TAN  US. 
CORRUGATED     I  RON   AN  D   STEEL, 
SHEET   AMD   PLATE  STEEL  WORK, 

Wm.  B.  Scaife  &  Sons, 


PITTSBURGH,  PA. 
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DIRECTORY  OF  CEMENT  MANUFACTURERS 

The  following  list  gives  the  names  and  addresses  of  all  manu- 
facturers of  Portland  cement  which  have  been  obtainablo^  of  all 
the  important  marnifacturers  of  natural  hydraulic  cement  and  of 
the  manufacturers  of  the  princi}jal  !>rands  of  foreign  cement  found 
in  the  market.  All  reliable  iuforiiiation  obtained  regarding  offi- 
cers, capitalization,  location  and  capacity  of  works,  brands  manu- 
factured, capacity,  general  mlcs  agents  and  ahipjung  facilities  is 
given.  For  nearly  all  works  of  impurtance  this  information  is 
complete. 

In  the  list  are  also  included  some  plants  wliirh  are  not  now  in 
operation,  a  number  which  are  not  yet  completed,  and  such  re- 
cent incorporationR  ae  show  evidence  of  early  bc^ginoing  of  con- 
struction of  plants.  Completeness  in  this  laf^t  class  is  not  ex- 
pected and  additions  are  made  to  the  raannscript  list  weekly  or 
oftener.  More  than  160  entries  will  be  found,  exceeding  the  num- 
ber reported  annually  by  the  Uoited  States  Geological  Survey. 

Reference  sliould  be  made  for  fiirth(T  particulars  regarding  the 
maiuifacturing  operations  of  the  companirs  to  the  chapter  on 
Descriptions  of  Works  and  Processes  for  flaking  Cement  pre- 
ceding. 

The  list  of  American  companies,  including  Canada  and  Mexico, 
is  followed  by  a  Itj^t  of  the  promiueut  European  companies  export- 
ing c<:iment  to  the  United  States.  Tlie  kind  of  cement  nianu- 
lactured  is  staled  with  the  name  of  brand.  As  some  eompanies 
manufactun^  both  iKitunil  hydraulif  and  Portland  cements,  no 
division  into  cla^sses  has  been  made,  to  avoid  unnecessary  repe- 
tition. 

a:\[ertca.n"  manufactttrers. 

ACME    PORTE ANB    CEMEXl^   COMPAT^Y,    Camden,    N.   J. 
J^e  Ts^ote  A,  page  1*'i3, 


The  {Standard  Plaster  Co.,  Biiffiilo,  N.  V.,  makfis  Calcmed  Plaster  ar  8ttieco 
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AJAX  PORTLAND  CEMF.NT  OOMPANY,  Jtn's^y  City,  N,  J. 

H.  W.  Menu,  W,  J.  Baldwin,  C,  M,  Perkins,  K  D.  Hawkins,  A. 

G.   Brown,   all    of   Jersey   City,    incorpomtors.      See   Note  A, 

page  152. 

AKRON  CEMENT  WORKS,  Akron,  N.  Y.    See  Note  F,  page  152. 

Union  Akron  Cement  Company^  Sales  Agents,  141  Erie  Si, 

Bnit'alo,  N.  Y, 

ManiifacturerB  of  Red  Star  brand  natural  hydranlic  cement. 
On  New  York  Central  &  HndfiOD  River  railroad, 
ALABATffA  PORTIAND  CEMENT  COMPANY,  Ltd.,  DeraopoUs, 
Ala. — Under  construction. 

TnoMAs  C.  CairnSj  Genl  Mgr. 
Capitalization,  $500,000. 
Capacity,  1,000  barrels  per  day. 
On  Southern  railway. 
ALAMO  CEMENT  COMPANY,  San  Antonio,  Texa^.— 

C.  Badmberger^  Pre8.  and  Chemiet,  San  Antonio,  Texas. 
Dr.  F.  J.  HuLTMYER,  Yiee-Pres.,  San  Antonio,  Texas. 
F.  W.  CooKj  Jr.,  Sec'y,  San  Antonio,  Tex. 

Nic,  Behlas,  Supi,  San  Antonio,  Tex. 
Capitalization,  see  Note  E,  page  152. 
Capacity,  250  ban-els  a  day. 

Mannfactiirers  of  Alamo  Portland  and  natural  hydraulic 
cements. 
On    International    k    Great    Northern,    San    Antonio    &    Ar- 
ansas Pass,  Galveston,  Hamburg  &  San  Antonio,  and  San  Antonio 
&  Gulf  railroads. 

ALMA  PORTLAND  CEMENT  COMPANY,  Wellston,  Ohio.— 
B.  B.  Latiibury,  Pres..  Philadelphia,  Pa.  ^ 

D.  W,  Grafly,  Treas.,  Philadelphia,  Pa. 
P.  D.  EwiNG,  See'v,  Jackson,  Ohio. 
Samuel  Fowden,  Supt.,  Weliston,  Ohio. 

Wm.  G.  Haetranet  Co.,  Sales  Agents,  R.  E.  Trust  Building, 
Philadelphia,  Pa. 
Capital,  $150,000. 
Capacity,  450  barrels  a  day. 
Manufacturers  Alum  brand  Portland  cement. 
On  Columbus,  Hocking  Valley    &    Toledo,    Cincinnati,    llam- 
ilton  &  Dayton,  Baltimore  &  Ohio  South westeni  and  Ohio  South- 
ern railroads. 

THE  ALPENA  PORTLAND  CEMENT  COMPANY,  Alpena,  Mich. 
Fbank  W.  Gilohrist,  Pres.  and  Dir.,  Alpena,  Mich. 
Wm.  B,  Comstock,  Yice-Pres.  and  Din,  Alfiena,  Mich. 
Geo.  J.  Robinson,  Sec'y  and  Dir.,  Alpena,  Mich. 
Wm.  H.  Johnson^  Treas.  and  Dir.,  Alpena,  Mich, 
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\\A.v]H   lMj:rriii:i:.  Amlitor  and  Dir.,   Al|>rtj;i,  Mic-lu 

John   Mox.umiax,  J)ir.,  AIjhiui,  Mich. 

(•HAi5,  XL  Kkvxoujw,  Dir..  Alpena,  Mi  el;. 

JosEPjr  H.  Colt,  Dir.,  Alpena,  Mich. 

Walter  8.  Rukssell,  Dir,,  Detroit,  Mit'h. 

FuAXK  M.  Haldemak,  8upt.,  Alpena,  MiclL 

Stephen   Lcljlovv,  Fkaxk   Monagha^^,    flioTiii^tH:,     Alpena, 

Mioh. 
E.  K.  Potter,  Business  Mgi\^  Alpena,  MiiIl 
(Capitalization,  $500,000. 
Capacity,  800  barrels  a  day. 

Maimfaetiinrs  of  Alpena  brand  Portland  eeineiit. 
On  Detroit  ik  Mackinac  milrnatl  and  Laki^  liiiron. 
ALPHA  PORTLAND  CEMENT  COMPANY,  Eanton,  Pa.,  woi-ks  nt 
Alpha,  ^,  J,— 

W.  M,  McKelv  \%  Pres.  and  Drr.,  IMtsbnrg,  Pa. 

A.  P.  Gerstell,  Viee-Pres.  aiifl  tien'l    Mgi\  and  Dir.,    Vj\\>- 

ton,  Pa. 
G.  S.  BuowN,  Secy  and  T^ea^^.,  Eastou,  Pa. 
J.  M.  LocKiiAHT,  i)ir.,  Ptttshiirer.  Pa, 
J,  H,  LiKKJUART,  Dir.,  Pitt^^bn^•r,  Pn. 
Ciuy.  E.  Von,  Dir.,   Pittsburg,  Pa. 
Howard  Rjk(h:k,  Dir.,  RiegelsviUe.  N\  J, 
Harry  Dkkul,  Cbeniist,  fr^:?  High  8tn  et,  Eat^ton,  Pa. 
\\\  J,  DoNAr.DSOX,  Salt^s  Agent,  Betz  P>hlg.,  Philadel|diia,  Pa. 
Dickinson  ('emext  ('omj'Amy,  Sales  Aircnts,  031  Manpette 
Bldg.,  Chicago,  111. 
Capitalization,  $1,000,000. 
Capacity,  2,000  barrels  a  day. 
Maniif actn rv. rs  A 1  pha  b ra t i d  Portl and   i-v i neii t . 
On  Lehiglt  Valley  railroad. 
AESEX    AMEinCAX     POJrrLAXD     f^EMIJXT     COMPAXV. 
See  Note  B,  on  page  152.     Works  al  West  Camp,  N.  Y. 

Sinclair  <S:  Pabson,  Agent^^,  No.  1  !;i  Liberty  St.,  New  York 
City. 

Capita  1 5  za  t  i on,  $2,250,000 . 
On   WvA   Shore  laitriuid  and   Modson  rivrr. 
THE  AMERICAN  CEMENT  COMPANY    OF  NEW    JERSEY.— 
Officer,  :12  and  2i  South  Fifteenth  btrect,  Philadelpliia,  Pa. 


iHJiNUPACTUnco  IN  STETTI^J,  GERMANY. 


Stettin  Porlland  Cement  Stettin  Bredower  Portland  Cement 

(BLUE  ANCJIOR  JiaANO)  (HLUK  EAGLE  BRA^DJ 

Uns^urpasHed  ft»i'  siaew[ilk.s\  urlificial  stLHie.  .Alwayn  nniforni  in  color  ami  quality. 

WILL  NOT  CONTRACT  OR   EXPAND. 

F.  BEHREND,    -     54  Front  St.,  NEW  YORK 


GIANT 

PORTLAND 

CEMENT 

MnuufacTureil  since  188;i,  by  men  nssociated  with  D.  O.  SAVLOR, 
tlit^  foiuiiim'  of  tho 

AMERICAN  PORTLAND  CEMENT  INDUSTRY 

rsKu  tiN  thf: 
TWaVE  ENGINIiRlfiG  WON&Ent  OF  THE  WORLD 

Tlie  colebmteH  JOH  NTSTOWX  BRIDGE  ^  huilt  with  '  Giunt  "  mnl  "  Unicm  *'  ct^m^tit), 
wliich  sttXMl  tlie  jorn^at  HockI  of  Mii> ,  I8.sicl,  within  six  moutlis  after  it  wan  built. 

Tbe  RAPID  TRANSIT  imDER-fiROUND  RAILWAY  in  New  York,  IhB  largest 
=jul>way  ever  coniitrurttnl,  and  whiclj  tho  Chief  Ern^ineer  sitBt^^s  will  require  l.SOO.dfJC 
harrc^l-i  of  nem^'nt,  aud  in  thw  largeint  aiiigle  cuntraet  for  ceira^nt  ever  let  ilj  th«  wurld. 

Tbf^  CORNELL  DAM,  fif  the  New  Crtitoa  aquedtict.  the  largesst  maaoary  datii  in 
the  world. 

JEROME  PARK  RESER%'Om.  of  the  New  York  Croton  Aquednct  System,  tJi«*  largest 
artificial  rt^servoir  in  the  world. 

The  RKADINQ  SUB-WAY  in  Philadelphia,  ontt  of  the  mt^-<t  iiniMtrtant  Piib-way^i  ever 
canstrocted  itj  this  country. 

The  NIAGARA  FALLS  TUNNEL,  of  the  Niagara  Falls  Power  Coiniiany.  The  largest 
water- jjowor  now  in  t'xiiitenen. 

The  HOCKVILLE  BRIDGE  of  the  P«nnsylvanin  Railmad.  at  Rockville,  Pa..  3,820- 
foot  four-trnck  atone  arch,  the  lart?e.«t  mjisonry  bridgrt^  in  the  world, 

The  POWER  HOUSE  of  th(^  Metrorxditaa  Traction  Company,  in  New  York,  with  its 
7tMlOO  horse-jjowt^r  —  the  larKest  power  huildini;  in  the  world. 

The  NEW  EAST  RIVER  BRIDGE  between  Brooklyn  and  New  York.  The  largest 
hridgie  now  building  in  the  world. 

Tike  UNDERGROUND  ELECTRIC  and  CABLE  WORK  of  the  MetrojKiUtaii  and 
Third  Avt^jue  Railway  Sy^stevms  in  New  York.  The  greateat  mileage  of  electric  and  cable 
rt>nda  under  a  siiiirle  control  in  the  LTnited  States. 

The  NEW  WACHUSETTS  DAM  of  the  ll«>Htoii  MetroiMilitHn  Water  Systpm,  which 
will  have  the  biggest  water  storage  capacity  of  any  masonry  dam  in  the  worhh  tlm 
amount  of  water  stored  being  ;«>me  (K},()tXt,CKKI,CKXl  gnlhais  in  all,  or  I  wice  iJjt*  water  storage 
of  thc^  new  Ci-oton  Dam  of  the  Nhw  York  Aqtioduct  Syntera* 

The  CHIMNEY  of  the  Nint^ty-Sixth  Stmet  Power- Honse  of  the  Mtttro(MJlilRii  Street 
RaiJwBy,  New  York  —  the  highei^t  chinniey  in  the  United  States^  —  H53  ffjKt  high. 

With  tliis  array  of  work  now  going  on  and  coming  from  customera  and  engintHtrn  who 
ha%'e  been  buying  "  Giant  '^  cement  for  the  past  sixteen  y^^arH,  and  who  still  continue  to 
huy  and  um  it,  it  is  unuece^awary  to  publitiih  letters  of  commendation  of  ii  brand  that  so 
well  speaks  for  itself. 
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0\\  NllRS  OF 


,  -  ,   The  Egypt  T^ortland  Cement  Works. 
[,'•*.  The  Pennfiylvnnia  Portland  Cement  Works. 
JThftb  Columbian  Portland  Cement  Works. 


I  The  Giant  Portland  Cement  Works. 
The  Giant  Rotary  Portland  Cement  Works. 
I  The  Jordan,  N,  Y.,  Portland  Cement  Works, 


Office,  22  and  24  South  Fifteenth  St.^  PHILADELPHIA,  PA. 
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llomzwv  W.  Lesley,  Pres.,  ^2  S.  Fiftemih  St.,  Philarlelphie. 
Gkohgk  W.  Noiuus,  Vice-Pres.,  "The  Bourn^^'  Pliiladelphia. 
P.  J,  JiOGENS,  Treas,  22    S.  Fifteenth  St.,  Philadelphia, 
[P  B.  Warner,  Se<y,  32  S.  Fifteenth  St.,  Philadelphia. 
JoKN  W.  EcKEUT^  Pres,  Ml>.  Dept.,  Egypt,  Lehigh  Co.,  Pa. 
Osipitalization— Stocks,  $2>00,000;  bonds,  $9r>ri,0OO. 
Own.s  the  Jordan  Portland  Cement  Wnrlc^,  at  Jordan,  On- 
ondaga county,  New  York. 
Capacity,  400  barrels  daily. 

Brand,  Jordan  Portland  cement. 
On  New  York  Central  railroad. 

Also  owner  of  all  the  stock  of  the  American  Cement  Com- 
pany of  Pennsylvania  (gee  below)  ;  oi  the  Lesley  and  Tri^^kle 
Company^  and  of  the  United  Building  Material  Company.  It  i^ 
also  developing  the  Tidewater  Cement  Works,  near  Newport  New=, 
Virginia, 

Sales  agents,  Lesley  &  Trinkle  Co.,  M  Sonth  Fifteenth 
streetj  Philadelphia,  Pa.;  United  Eiiilding  Material  Company, 
L3-21  Park  Row,  New  York. 

AMEEICAM"  CEMENT  COMPANY    OF  PENNSYLVANIA.— Of- 
fices, No.  22  South  Fifteenth  street,  Philadelphia,  Pa. 

John  W.  Eckekt,  Pres,,  Egypt,  Lehigh  Co., 

Pennsylvania. 
Robert  W.  Lesley,  Yice-Pres.  and  Treas., 

S.  Fifteenth  St,  Philadelphia,  Pa. 
Haeky  B.  Warner,  Sec'y,  22  S.  Fifteenth 

St.,  Philadelphia,  Pa. 
Lesley  &  Tei-ntkle  Co,   Sales  Agents,  24  S. 
Fifteenth  St,  Philadelphia,  Pa, 
United  Building  Material  Co.,  Sales  Agents,  13-21  Park 
Row,  New  York, 
Owners  of  Egypt  Portland  Cement  Works,  Pennsylvania  Port- 
land Cement  Works^    Columbia   Portland   Cement   Works,    Giant 
Portland  Cement  Works,  Giant  Rotary  Portland  Cement  Works, 
all  at  Egypt.  Tiehigh  connty,   Peimsylvania. 

Manufactnrers  of  "Giant"  brand  Porthmd  cement,  *^Improvcd 
Umon^*  brand  (mixture  of  natural  and  Portland  cement)  and 
"Union"  brand  natural  hydraulic  eenient. 

On  Lonton  railroad  branch  from  Lehigh  Valley  railroad. 
Capacity  for  all  brands,  5,000  barrels  per  day. 
All  of  the  capital  stock  of  the  American  Cement  Company  of 
Pennsylvania  is  owned  by  the  American  Cement  Company  of  New 
Jersey.     (See  above.) 

Warren's  "Klola"  Asphalt -Warren  Bros.  Co.,  148  Federal  St.,  Boston 


Up-to-date  infor- 
matioD  about 


^v^^^-^^^PW 


CEMENT  AND  ITS  USES   y(& 

is   ^^iv*  n    more    fuliv   In  ^ 

^        MUNICIPAL  ENGINEERING  MAGAZINE 

Satoeriptiofl  Frtot,  92,00  F»r  ¥iir.  than  any  other  pubUcfttioo. 
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American  Cement  Company  of  Pennsylvania— ConMnued. 

[Manufacturer\^  SttJ^ement.] 

The  "Giant"  Portland  cement  is  manufactured  by  the  American  Cem- 
ent Company,  whose  officers,  Messrs.  John  W.  Eckert  and  Robert  W.  Les- 
ley, were  connected  as  far  back  as  1876  and  1877  with  Mr.  David  O.  Saylor 
in  the  manufacture  and  sale  of  the  first  successful  American  Portland 
cement. 

The  "Giant"  Portland  and  "Union"  natural  cements  have  been  made 
by  the  American  Cement  Company  since  1883  to  the  extent  of  nearly 
10,000,000  barrels,  and  the  table  on  page  245  tells  the  tale  of  the  perma- 
nence and  stability  of  the  "Giant"  brand  of  Portland  cement. 

ANTIETAM    CEMENT    COMPANY,    Hagerstown,     Md.      See 
Note  A,  page  152. 

On  Baltimore  &  Ohio,  Cumberland  Valley,  Norfolk  &  Western, 
and  Western  Maryland  railroads. 

THE  ART  PORTLAND  CEMENT  COMPANY,    Sandusky,    Ohio. 
See  Note  C,  page  152. 

G.  Jarecki,  Jr.,  Pres.  and  Gen.  Mgr.,  Sandusky,  Ohio. 
P.  G.  Walker,  Sec'y  and  Treas.,  Sandusky,  Ohio. 
E.  Cable,  Dir.,  Sandusky,  Ohio. 
K.  E.  ScHNEK,  Dir.,  Sandusky,  Ohio. 
Capitalization.     See  Note  E,  page  152. 
Manufacturers  of  Bull  Dog  brand  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern,  Lake  Erie  &   Wesirrn, 
Baltimore  &  Ohio,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  and 
Columbus,  Sandusky  &  Hocking  railroads. 
THE  ATLAS  PORTLAND  CEMENT  COMPANY,  No.  143  Liberty 
St.,  New  York,  N.  Y.    Works  at  Coplay  and  Northampton,  Pa. 
J.  EoGERs  Maxwell,  Pres.,  No.  143  Liberty 

St.,  New  York. 
Alfonso  de  Navarro,  2d  Vice-Pres.,  No.  143 

Liberty  St.,  New  York. 
Henry  Graves,  Jr.,  Sec'y,  No.  153  Liberty 

St.,  New  York. 
Howard  W.  Maxwell,  Treas.,  No.  143  Lib- 
erty St.,   New  York. 
J.  R.  Maxwell,  Jr.,  Ass't.  Treas.,  No.  143 
Liberty  St.,  New  York. 
L.  J.  H.  Grossakt,  Bngr.,  Northampton,  Pa. 
Capitalization.     See  Note  E,  page  152. 
Capacity,   3,500,000   barrels,    increasing   to   4,500,000    an- 
nually. 
Mannfactnrers  Atlas  brand  Portland  cement. 
On  Lehigh  Valley  railroad  and  Central  railroad  of  New  Jersey. 

Cement  Testing  Machinery.    Fairbanks  Co.,  311  Broadway,  New  York. 


ATLAS] 
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The*  Atfnn  l^wttnnd  Cfmtttf  i'Uimpanji^Vfmiinurtt, 

TESTB  OF  ATLAS  PORTLAND  CEMENT 

From  March  1,  1894,  to  March  1,  1895. 

Offioe  of  City  Engineer ,  Youngs  tow  n^  Ohio*        F.  M.  LiULp,  City  Engineer, 

Neat.                               7  days.     1  mo.  G  moa. 

Number  of  tests f5I>              1  3 

Per  cf?nt.  water , 21            21  21 

Avera^*^  t^'nsile  strength  , . , « 585          760  818 

One  part  cement j  three  parts  sand. 

Number  of  te**tB 57              2  4 

Per  cent  water. 10            10  10 

AvtJrage  tensile  strengtli                            252          417  497 

[Mfftiufavhtrfr-s   tStHtfrncnt.] 

The  Atlas  Portlflnd  Cemt»nt  Company's  works  are  situated  at  Northamp- 
ton and  Coplay,  Pa.»  and  produce  3,5tXJ,tXlO  barreJa  of  Portland  eement  per 
year.  The  rapid  rise  and  steady  continimnce  in  favor  of  Atlas  j&  in  itself  a 
sufficient  recommendiition  of  the  noiform  tjuality  of  the  eement.  The  old 
formula  in  the  specifications  ^if  leading  architects  and  engineers  calling 
for  the  best  imported  cements,  has  long  since  given. way  to  the  new  stand- 
ard of  * 'Atlas  or  equal."  The  manufacturers  of  thia  brand  being  aware  of 
the  responsibility  of  maintaining  this  pusition  have  adhered  to  the  policy 
of  allowing  no  cement  to  leave  the  works  which  is  not  perfect  as  to  |^>ack- 
ages,  weight  and  quality,  subject  to  their  absolute  guarantee,  thus  insuring: 

To  the  nrchitfct  or  en(fln€€i\  that  his  responsibility  ceases  when  Atlas 
is  specified. 

To  fht  fotifrarfor,  that  he  will  be  subjected  to  no  delays  owing  to  the 
rejection  or  questioning  the  quality  of  the  cement. 

T*j  thr  e.rporffCf  the  knowledge  that  his  distant  customer  will  have  no 
cause  for  complaint. 

A  ltd  to  f/if  (^tPurr,  the  satisfaction  of  knowing  that  the  highest  grade  of 
cement  manufactured  has  been  used  on  his  work. 

AUSTIN  PORTLAND  CEMENT  COMPANY,  AustiD,  Texas.— 
See  Note  A,  p>age  152. 

On  Austin  &  Northwc&teriu  Houston  &  Texas  Central  and  In- 
leroatioiial  &  Qroat  Northorn  railroadg, 

BANGS  &  QAYNOE.  Fayettevillc,  N.  Y.    See  Note  F,  page  153. 
WiLLiAit  T.  Gaynor,  Partner  and  Supt.,  Fayetteville,  N,  Y. 
Anson  M.  Bangs^  Partner,  Fayettcvillej  N,  Y. 
Capacity,  200  barrels  a  day. 

Jlofe  CeMtTopies  ^^^ 

advertise  U        >    *        I    C       >  *  M  • 

'°  Huniapal  [n^inmiD;  mum 

ihnn    in   any  tithcr  American    publica 

#  tit^n.    It  reachpfl  more  of  tlie  |jc<»plc  whi* 

-*     -^     •  "  buy  or  influence  the  Jjuyiug  of  cement 

--^-^  than  any  other  American  publication. 
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Ma  Hifx  tt'  On  y  nu  r—  f 7o  nfi  ft  urtL 

Manufacturers  Bangs  &  Gay  nor  Star  brand  natural  hydrau- 
lic cement. 
On   Ehnira  &   Cortland  bTJincli  of  Lehigh  Valley  railroad. 
BANNEE  CEMENT  COMPANY,    Maponic  Temple,   Chicacrn,   111. 
Woiks  at  Cementville,  Jnd, 

A,   \ewton,   Preg.  and  Genl   Mgr.,   1105  Masonic   Tein[>le, 

Chicago,  111. 
Wm,  B.  Hill,  Vice-Fres..  Kaneaa  Citv,  Mo. 
C.  C-  Bishop,  Sec'y  and  Trea,s.,  1105  Masonic  Temple^  Chi- 
cago, 111, 
MARBI.EHEAD  LlMB  Co.,  Sales  A^rnts,  Masonic  Temple,  Chi- 
cago, 111. 
We-stern  White  Lime  Co.,  Hnles  Ageiu.^,  Kansas  City,  Mo. 
Capitalization.    See  Note  E,  page  !'►.?, 
Manufacturers  Banner  brand  Lnnisville  natural  hydraulic 
cement. 
On  Pittsburgh  Cincinnati,   Chieagf*  tV   St.  Louis  railroad. 
DAVID  BATTLE   ESTATE,   Tliorold,   Out..   Can.     See   N-otes 
A  and  F,  page  152. 

On  Grand  Trunk  railroad, 
BEAVER  PORTLAND  CEMENT  COMPANY,  Ltd.,  Marlbank. 
Out.,  Can.     See  Note  B,  pa^je   15^?,     Owned  by  Canadian  Port- 
land Cement  Company,  Deseronto^  Out. 
On  Kingston,  Napanee  &  Western  railroarl. 
JAMES  BEHAN  ESTATE,  Manliufe,  N.  Y.     See  Note  F,  page  152. 
John  J.  Costello,  Supt.,  Manlins,  N.  Y, 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Manlius  natural  liydraulic  ceTuent. 
On  Chenango  branch  of  West  Shore  rnilroad. 
BELMONT  CEMENT  WORKS,  Bellefonte,  Pa,       See  Note  A, 

page  152. 
BIKMINGHAM  CEMENT  COMPANY,  Rnsley,  Ala.— 

T.  C.  Baldwin,  Pres.  and  Dir..  18  Wall  St.,  New  York,  N.  f. 
J.  D.  CifKKVKR,  Treas  and  Dir.,  18  Willi  Si,  New  York,  N.  t. 
W-  H,  Pati  KRSON,  Din,  100  Broadway,  New  York. 
^  Andi!RW  Ondhiujonk,  Dir.,  New  York  City,  N.  Y. 
A.  W.  Haskhij.,  Dir.,  Bfrniinghani,  Ala* 
J.  L.  Given,  Supt.  and  Engr.,  Eusley,  Ala, 
Capitalization.  $300,000/ 
Capacity,  800  barrel 5  per  day. 

Manufacturers    Southern     Cross     brand    Portland    cement 
(pozzuolana). 
On  Louisville  k  Nashville  and   Kansas  City,  Memphis   &,  Bir- 
mingham railroads. 


Cotiaalt  Keystone  Electric  Co-  on  Best  Slethod  of  BriTing  Oeniont  Mehn'j, 
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BTiUE  RIDOE  HEMENT  AND  LIME    WORKS,    Blue    Ridge 


h*prir 


Y^ 


WorkH  idle. 
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Norfolk  k  WeBtern 
BLUE   ROCK  CEMENT   (U^fPANY,   New  Alhany,   Intl.— Se<^ 

Note  A,  patre  152. 
BONNE YILJ.E  PORTLAND  CEMENT  COMPANY,  nSd  and 
123:  Real  Estate  Trust  Bnildino:,  Phialdelphia,  Pa.     Works  at 
8ieg:fried,  Pa. 
W.  H.  Hahdikg,  Prea.,  Baltimore,  Md. 

E.  B.  Grimes,  Sec'y  aud  Treas.,  Philadelphia,  Pa. 

F.  F.  CoMSTfJCK,  Agent,  New  York  oHiee. 
Capitalization,  $600,000. 
Capacity,  1,500  barrels  a  day* 

ManLjfacturers  Star  and  Standard  brands  Portland  eerneut. 
Manufacturers  Bonneville  natural  hydraulic  ceinenL 

On  Central  Railroad  of  New  Jersey. 
BRIDGES  &  HENDERSON,  Hancock,  Md.— See  Note  F,  page 
15S. 

W.  W.  Claeke  &  Son,  Sales  Agents,  115  Gay  St.  S..  Balti- 
more,  Md. 

Manufaetuiiers  B.  &  H.  brand  natural  hydraulic  cement. 
On  Baltimore  &  Ohio  railroad, 
THE  BEIEK  HUL  IKON  AND  COAL  COMPANY,  Yoimgstown,  0. 
Geokoe  Tod,  Pres.,  Ytmngstown,  Ohio. 
H.  H.  STAMUAunH,  Sec'y,  Y^oungstown,  Ohio, 
J.  G.  Butler,  Gen.  Mgr.,  Youngstown,  Ohio. 
David  Tod,  Gimeral  Sales  Agent,  Y^'onngstown,  Ohio, 

Capitalization — Nu  separate  ca]jitalization  for  cement  de- 
partment. 
Manufaetnrers  Brier  Hill  brand  Portland  cement  (pozzuo- 
lana), 
Ou  Erie,  Lake  Shore  &  Michigcin  Southern,  Erie  &  Atflitahnla 
division  of  Pennsylvania^  Pitlsbnrg  &  Lake  Erie,  and  Pitl^burg  & 
Wet? tern  railroads. 

BRITISH    COLUMBIA    I^ORTLAND    CEMENT    COMPANY, 
Yancouver,  B,  C,    See  Note  B,  page  15:^.    Not  In  operation. 

Manufacturers  of  Portland  cenwnt. 
On  Canadian  Paoific  railroad. 
THE    BRONSON    ?OETLAND    CEMENT    COMPANY,    Broneon, 
Mich. 

J.  F.  TowxsEND,  Pres.  and  Gen.  Mgr,,  Akron,  Ohio. 

CiiAiH.  Smith,  Yice-Pres.,  Bronson,  Mi  eh. 

J.  F.  HLfTTOx,  See'y  and  Trt^as,,  Bronson,  Mieh. 

Ebeu  Davis,  Supt.,  Bronson,  Mich. 

W.  H.  Simmons,  Chemist,  Bronsou,  Mich. 


Farktiiii'at  Combined  Curb  and  Gutter-- Write  D.  C.  Buntiu,  Indlauapolis 
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The  Bronsoii  Portland  Cemrnf  Ctmipany — Continued, 

EREit  Davis,  Engr.;,  Bronson,  Mich. 
(Capitalization,  $500,000. 
Capacity,  1,200  barrels  a  day. 
Manufacturers  Bronson  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
BUCKEYE   PORTLAND     CEMENT    COMPANY,     Bellefontaine, 
Ohio.    Works  at  Harper,  Ohio. 

H.  S.  Bartholomew,  Pres.,  Bellefontaine,  Ohio. 
G.  W.  Bartholomew,  Treas.,  Bellefontaine,  Ohio. 
H.  I.  Bartholomew,  Sec'y,  Bellefontaine,  Ohio. 
Capitalization,  $500,000". 
Capacity,  400  barrels  per  day. 
Manufacturers  of  Buckeye  Portland  cement. 
[Manufaeturrr'' 8  Statemcnf.] 
Tests  of  Buckeye  Portland  cement  made  under  superintendence  of  S.  A. 
Buchanan,  C.  E.,  chief  engineer  bridge  department  of  the  Champion  Iron 
Company,  Kenton,  Ohio,  and  of  James  Wonders,  C  E.,  city  and  county 
engineer.     The  cement,  sand,  lime  paste  and  water  were  proportioned 
by  weight.     The  briquettes  were  all  of  equal  density,  being  made  by  a 
Boehme  Hammer  apparatus.   They  were  kept  in  air  twenty-four  hours  and 
in  water  several  years. 

Parts  of  Tensile  strength  per  square  inch — averages 

r>B  A  i^T^  sand  to  of  many  tests. 

WRAND.  jp^j.^         7  4  1  4  7  8  10         12 

cement,    days,   weeks,    year,     years,   years,   years,    years,  yrs. 

Buckeye  Portland  ....         9  110         139         314  474 

6      160         (417)  505* 

3      193    291    600    725    H05    890    920   1001 

2  (250)      (400)        710.  957 

1  310  (746)  1105  1  briq.  stood  1305 

pounds  and  did 
not  break. 
Stern  (Star),  German.        3  172         210         395  665 

Louisville 3  37  225 

Parts  of 
lime  putty. 
Buckeye  Portland  ....         6  4         100         245  425 

6  2  300         420         5:« 

5  1  410  700 

♦Other  tests  show  this  particular  test  to  be  low. 

BUCKHOEN  POETLAND  CEMEN^T  COMPANY,  413  Girard 
Building,  Philadelphia,  Pa.  Works  at  Manheim,  W.  Va.  See 
Note  D,  pao-e  152. 

John  F.  Stojier,  Pres.  and  Dir.,  Germ  an  town,  Philadelphia, 

Pennsylvania. 
WiNTiiHOP  SisiiTii.  Vice-Pres.   and  Dir.,  439   Chestnut   St., 

Philadelphia,  Pa. 
CiTAs.  H.  Wort  UMAX,  Soc^y  and  Treas.,  2123  Green  St.,  Phil- 
adelphia, Pa. 
William  F.  Hajuuty,  Dir.,  Eq.  Tnist  Bldg.,  Philadelphia. 
Abkam  C.   Mott,  Dir.,  Anun-iean  and  Dauphin  Sts.,   Phila- 
delphia, Pa. 
Wm.  G.  Hartkanft  Cemen'p  Company,  Sales  Agents,  Phila- 
delphia, Pa. 

(Capitalization,  $500,000. 

Manufacturers  Buckhorn  l)rand  Portland  cement. 
On  Baltimore  &  Ohio  railroad. 


The  Boiiiiot  Co.,  Canton,  0.,  can  furnish  five  designs  of  rotary  kilns. 
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BUFFALO  CEMENT  COMPANY,   Ltri,  No.   110  Franklin  street, 

Bullalo,   N.   Y.      Works   ;it   iiiterjNi'ction   of   Main  and   Amherst 

streets,  Buffalo,  N,  Y. 

Lewis  J.  Bennett,  Pi-es.,  No.  1 10  Fmnklin  St.,  Buffalo,  N.  Y. 

James  P,  Wood,  Yice-Pre8.,  No.  110  Franklia  St,  Buffalo, 

N.  Y. 
Leslie  J.  Bennett,  Sec'v,  Xo.  110    Frankliu  St.,  Buffalo, 
N.  Y,  ^  ,  ' 

Capitalization,  $100,000   (nominal). 

Manufacturers  Buffalo   brand   natural    l\v<lraulie    cement. 
Capacity,  210,000  Itarrels  annually. 
Mannfaetnrers  Buffalo  Portland  eenient. 
Capacity,  40^000  barrels  annually. 
(See  description  of  works.) 
On  the  Lake  Shore  ^  Michigan   Southern ;  Michigan  Central; 
Buffalo,   Rochester  &   PitUbiirtr;    New   York   Central    tk   Hudson 
11  i  ve  r ;  We  stern   N  e  w  Y  o  r  k  &  Pe  n  n  sy  1  v  an  i  a  ;  West  S  h  o  re  ;  E  ri  o  ; 
Xew  York,  Chicago  &  St.  Louis;  Lehigh  Valley  ;  Delaware,  Lacka- 
wanna &  Western;  Grand  Trunk,  and  Wahash  railroads. 
BURNS    CEMENT    COMPANY,    Burns,    Kan.      See    Note    A, 
page  152. 

On  Atchison,  Topeka  &  Santa  Fe  railroad, 
CALIFOENIA  PORTLAND  CEMENT  COMPANY,  104  South 
Broadway,  Lob  Angeles,  Cal.     Works  at  Col  ton,  CaL 
S.  H,  MoTT,  Pres.,  Los  Angeles,  Cal, 
S.  W.  Little,  Vice-Pres.,  Los  Angeles,  Cal. 
J.  R.  ToBEKMAN,  Secj,  Los  Angeles,  Cal. 
Joseph  Bko^vn,  Dir.,  Los  Angeles,  Cal. 
Frank  H.  Jackson,  Dir.  and  Sales  Agent,  Los  Angeles,  CaL 
C.  W.  Smith,  Dir.,  Pasadena,  Cat. 
Robert  Stkong,  Dir.,  Pasadena,  Cal. 
Geo.  E.  Talco tt,  Supt.,  Coltouj  CaL 
Edw.  Ditryee,  Chemist,  Colton,  Cal, 
Capitalization.     See  Kote  E,  page  162. 


Tilt*  hi^Iip'st  grade  af  NaturaJ  Rock  Hi  drauUc 
Ceuieiit  nitiEinfacturiMi  in   {\w  United  StHteai, 

Buffalo  •  Cement 

Awurdeti  diplcirtia  and  medal  over  aU  competitors 
lit  1  hi^  World's  Columbian  Exposition  for  eKci^Uenc^ 
tjf  r;iA4'  iijutt'riul  and  iiiatj^riril  aftur  l>eiiig  iireparedi 


MANUFACTUnEO   BY 


BUFFALO  CEMENT  GO.  (Ltd.) 


BUFFALO,  N/Y. 


J 
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California  Partfaufi  Crmcnf  f'tttttpanif — Voafitnted. 

Capacity,  375  barrels  a  day. 

Manufactinvrs  Colton  braini  Portland  ceniriit. 

Oil  SnuthRrn  Paeifin  and  AtcliiBon,  Topeka  &  Santa  Fe  railroads, 
CALUMET    PORTLAND    CEMENT    COMPANY,    3901    Lowe 

avenue,  Chicago,  111.     See  Fotes  B  and  E,  page  152. 
Manufacturers  of  silica  Portland  cement. 

On  Chicago  &  Altx^u  ;  Pittsburg,  Ft.  Wayne  &  Chicago;  Chi- 
cago, Milwaukee  &  St.  Paul;  Chicago,  Burlington  &  Qnincy; 
Pittsburg,  Cincinnati^  Chicago  &  8t.  Louis;  Atchison,  Topeka  k 
Santa  Fe;  Grand  Trunk;  Chicago  ^k  Eastern  Illinois;  Waba.-h  i 
Chicago  &  Erie;  Chicago,  Indianajiolis  &  Louisville;  Chicago, 
Rock  Island  &  Pacific;  Lake  Shore  &  Michigan  Southern;  New 
York,  Chicago  &  St.  Louis;  Baltinaore  k  Obio;  Wisconsin  Cen- 
tral; Michigan  Central;  Chicago  Great  Western;  Cleveland,  Ciii- 
cinnatij  Chicago  &  St.  Louis;  Chicago  &  West  Michigan,  and 
Chicago  &  Northwestern  railroads. 
THE  CANADIAN  POETLANI)   CEMENT  COMPANY,   Ltd., 

Deseronto,  Out.,  Can.     See  Note  B,  page  1  Tj^^    Works  at  Strath- 

cona,   Napanee   Milln   and    Mailbank,   Ont.  ;   also  owns  the  St. 

Lawrence  Portland  Cement  Company,  of  ^lontreal. 

E.  W.  RATiinUN,  Pres.,  Deseronto,  Ont. 

F.  G.  B.  AlleiW,  Managing  Dir,  Napanee  Mills,  Ont. 
Jas.  Dobson,  Dir.,  Philadelphia,  Pa. 

C.  A.  Mastent,  Dir.,  Toronto,  Ont. 

B.  B.   OsLEU^  Dir.,  Toronto^  Ont. 
M.  J.  Haney,  Dir.,  Toronto,  Ont. 

W.  D.  Matthews,  Dir.,  Toi-onto,  Ont. 
W,  E.  Rat [f BUN,  Dir.,  DeFieronto,  Out. 

C.  J.  Webh,  Dir.,  Philadelphia,  Pa. 

W.  RiciiARDB,  Supt.  Stratbeomi  Work^, 
The  Rattibdn  Co,,  Sales  Agents,  D(\-eronto,  Ont. 
Capitalization,  $450,000. 
Capacity,  1,200  barrels  a  day. 

Manufacturers    of    Rathhun's    Star,    Beaver    and    Ensign 
brands  of  cement. 
On  Kingstoiij  Napanee  &  Western  and  Grand  Trunk  railroads. 
CAJTPANIA  MEXICANA  BE  CEMENTO  PORTLAND,  Diil> 

Ian,  Mexico.     Sa'  chapter  on  DescriptioTis  of  Works. 
THE  CANON  CITY  CEMENT  COMPANY,  Canon  City,  Colo. 
Conrad  Meyers,  J.  G-  Locke,  B.  G.  Woi:»dford,  Tninian  Plancett 
incorporators.     See  Note  A.  page  152. 

Capital,  $50,000. 
On  Atchison,  Topeka  &  San  la  Fe ;  (^anon  City  &  Cripple  Creek, 
and  Denver  k  Rio  Grande  railroads. 

See  Xordjbe  k  Marniou  Co*-«4  advertheiuent  of  Cement  Hachiiiei-j. 
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CASSADAGA    CEMENT   COMPANY,   Cassadaga,   N.   Y.      See 
Note  Aj  page  152. 

On  DuDkirk,  Allegheny   Valley  &  riitsburg  fail  road. 
CASTALIA  POETLAIO)  CEMENT  COMPANY,  701-702  Pablica- 
tion  Building,  Pittsburg,  Pa.     Works  at   Castalia,   Ohio» 
W.  J.  PrenticEj  Pres.  and  Dir.,  Pittsburg,  Pa. 
J.  S.  Craig^  Viee-Pres.  and  Dii\,  PitUburg,  Pa, 
Geo,  W,  Haokbtt^  Seey  and  Din  and  Gen.  Mgr,^  Pittsburg, 

Pa. 
Geo.  J.  GoKMANj  Treas,  and  DIy.,  Pittsburg,  Pa. 
J.  M.  Porter,  Dir.,  Pittsburg,  Pa. 

LS.  W,  CrjNNiNGirAM^  I)h\,  Pittsburg,  Pa. 
(J.  C.  Boyle,  Dir,,  Pittsburg,  Pa. 
L  D,  Khameh,  Dir.j  Pittsburg,  Pa. 
S.  C.  Api'legate,  Dir-,  Pittsburg,  Pa. 
Capitalization,  $300,000. 
Capacity,  1,500  barrels  a  day. 
Manufacturers  Tiger  brand  Portland  cement 
On  Lake  Erie  &  Western  and  Cleveland^  Cincinnati,  Chicago 
&  St.  Louis  railroads. 

CATSKILL  CEMENT  COMPANY,  Smith^B  Landing,  N.  Y.~ 
P.  Gardnhji  Coffin.  Pres.,  Catskill,  N.  Y. 
J,  W,  KiiTKELL/Secy  and  Treas.,  Smith's  Landiug,  N.  Y, 
Heeman  C.  Cowen,  8upt.,  Smith's  Landing,  N.  Y, 
Jno,  W.  Gumming,  Chemist,  Smithes  Landing,  N.  Y. 
Fred  J.  Wright,  Engr.,  Smith's  Landing,  N.  Y. 
Wm.  a.  Bassett,  Engr.,  8mitli*s  Landing,  N.  Y. 
Capitalization,  $237,000. 
I  Capacity*  300  barrels  a  day. 

Manufacturers  Catskill  brand  Portland  cement. 
On  West  Shore  railroad  anti  Hudson  river. 
CAYTJGA  LAKE  CEMENT  COMPANY,  Ithaca,  N.  Y.    Under  con- 
struction.   See  Note  C,  page  152. 

M.  E.  Calkins,  PrcB.  and  Gen.  Mtrr.,  Ithaca,  N.  Y. 
L.  H.  Smith,  Viee-Pres.,  Ithaca/N.  Y. 
C.  E.  Trbman,  Sec\  and  Treas.,  Ithaca,  N.  Y. 
Capitalisation,  $100,000. 
CIIAUTAUQTJA  CEMENT  COMPANY,  Bumhams,  N.  Y.     See 
Note  A,  pasje  152. 

On  Duukirk,  Allegheny  Valley  &  Pittsburg  railroad. 
CHELSEA  PORTLAND  CEMENT  COMPANY,  Ltd.,  Detroit 
Mich.     See  Note  A,  page  153. 

Incorporators,  Ja;^.  D.  ButterfichL  Merle  B.  Moon,  Daniel  J, 
Smith,  Lewis  G.  Gorton,  John  L.  Steele. 
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CHICAGO  FOETLAND  CEMENT  COMPANY,  No.  513  Stock  Ex- 
cbaiigCj  Oliieag-o,  111,     Works  at  Oglesby^   111. 

Norman  JJ.  Fiuseh^  Pres.,  Stock  Exchange  Bltlg.,   Chicago. 
D.  li.  Fkaskk,  Vice-Pres.^  Stock  Exchange  Bldg.^  Chicago^  111. 
liALpJL  Gates^  tSecy  aud  Treas.,  Stock  Exchange  Bldg.,  Chi- 
cago, ill 
I).  D.  Dkummond,  Supt.,  Oglegby,  111. 

Gakden  City  Sand  Co.,  1*^01*1205  ►Security  Bldg.,  Chicago, 
111,,  Sales  Agents. 
Capitalizatiou,  $4U0,0U0, 
Capacity,  1,000  barrels  per  ttay.. 
Manufacturers  A  A  Chicago  l>ran<l  Portland  cement. 
On  Illinois  Central  and  Cliicago,  JiialLngtoTi  &  (Juincy  railroads. 
CHICKAMAUGA  CEMENT  CO.,  EoBavillc,  Ga.— 
Ukiah  Cummings,  Prcs.,  Akron,  N.  Y. 
W.  P.  D.  MoRoss,  Trca&.  and  Grn.  Mgr.^  Eossvillc,  Ga. 
CapitalizatioD,  $150,000. 

Manufacturers   Chickaniauga   brand  Portland   cement. 
Capacity,  300  harrcls  per  day. 

Manufacturers  "Dixie''  brand  natural  hydraulic  cement. 
Capacity,  500  barrels  per  day. 
On  Chattanooga,  Rome  &  Sontlicrn  railroad. 
CLARK  COUNTY   CEMENT  COMPANY,  Sellersburg.   Incl.- 
F.  IjAWSOn  ^looREs,  Pres.,  ( ■incinuati,  Ohio. 
Leonaed  Kranz,  Scc'y  and  Treas,,  Sii])t.,  Scllcrslmrg,   Ind, 
W,  K  Smith,  Dir.,  Sellersbnrg,  Ind. 
Jacob  Kranz,  Dir.,  Sellersburg,  Ind.      « 
E-MANUEL  Kranz,  Dir.,  Sell('r>bnrg,  Ind. 
Tiih;  WKsrEiiN  Cemeist  Co.,  Saks  Agents,  Louisville.  Ky. 
(Capitalization,  $30,000. 
Capacity,  1,000  barrels  a  day. 

Manufacturers  Mason  ('hoice  HaiiiTiier  and   Trowel   brand 
Louisville  natural   hydraulic   cement. 
On  Pittsburg,  Cincinnati,  Chicago  tV  St.  Louis  railroini 
I     CLINTTON  CEMI^NT  COMPANY,  P.  O.  Box  177.  Pittsburg,  Pa. 
J.  W.  Imiikno,  Pres.,  Pittshurg,  Pa. 
F.  X.  HoFEsror,  Sec'y  and  Treas.,  Pittsburg*  Pa. 
T,  W.  FRiENn.  Asst.  Treas.,  Pittsburg,  Pa. 
A.  B.  Haheison,  Chemist,  Pittslmrg,  Pa. 
F.  H.  ZiMMERS.  Engineer,  Pittsburg,  Pa. 
Capitalization.     See  Note  E,  page  15 '5. 
Capacity,  150  Itarrels  n  rlay. 
Manufacturers  Clinton   Portland  cement. 
On  Pittsburg.  Cincintiati,  Chicago  &  St.  Louis;  x^Ileghony  Yal- 
\i:y:  Pennsylvania;  Piltsburg  Si  Lnko  Erie;  Pittsburg,  Chartiers  k 
Youghioghcny :  BaltiiTiore  &  Ohin,  jind  Pittsburg  &  Castle  Shannon 
railroads. 


Eleclrli^  Math  in  pry— Keystone  Electric  Co.,  Erie,  Peiingjlvanla. 
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COLOEADO   PORTLAND   CEMENT    COMPANY,    Portland,   Colo. 

Express   and    U'ls/^^rajih    ollkr,    Florenee,   Colo.     General   office, 
Benverj  Colo.     See  Note  D,  pajy^e  152. 
W.  H.  jAiiESj  Pres.^  Denver^  Colo. 
\\\  E.  Geddes,  Gen.  Man.,  Denver^  Colo. 

Manufaeturera  Pike's  Peak  brand  Portland  cement. 
On  Denver  &  Rio  Grande  and  Atehison,  Topeka  k  Santa  Fe 
railroads. 

COLUMBIA    PORTLAND    CEMENT    COMPANY,    Cleveland, 
Ohio,     See  Note  A,  page  152. 

Incorporators:    H.  E.  Ilackenberg,  IL  J,  Davies,  N.  G.  Cota- 
bish,  M.  M.  Zellers,  il  T,  liiehniond,  o£  Cleveland,  Ohio; 
D.  D,  Dickey,   of   Pittsbnrgj,   Pa. ;  J.    S.   Crider,   of  Alle- 
gheny, Pa. 
THE  CONSOLIDATED  CEMENT  COMPANY,  509  Goldsmith 

Building,  Milwankee,  Wis.     See  Notes  B  and  E,  page  152. 
COPLAY    CEMENT    COMPANY,    Allentown,    Pa.      Works   at 
Coplay,  Pa.     See  Notes  B  and  E,  page  15S. 

CoMMEECiAL   WooD  AND   Cemiiini    Co.,    Sales  Agents,    156 

Fifth  Ave.,  New  York  City. 
Johnson   &  Wilson,  Sales   Agents,   150  Nassau  St,   New 
York  City. 

Mannfaetnrers  of  Saylor's  and  Commercial  brands  of  Port- 
land cement,  Anchor  and  Commercial  brands  Rosendale 
natural  hydraulic  cement. 
On  Lehigh  Valley  railroad. 
CRESCENT  CEMENT  WORKS,  Long  Point,  Hocheiaga  County, 
Canada.    See  Notes  C  and  F,  page  152. 
Thos.  M,  Morgan,  Owner. 

Manufacturers  Crescent  and  Diamond  brands  of   cement. 


For  sidewalks,  curb 
and  gutter  and  all  con- 
crete work  requiring  the 
Highest  Grade  of  Port- 
land Cement.  Excels 
in  fineness  of  grinding. 
We  manufacture  one 
grade  only. 


CHICAGO  POmiUND  CEMENT  COMPANT 


< 
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CRESCENT    WJirJ^E    LIME    COMPANY,    Fayetteville,    Ark. 
SeL'  Noll-  A,  |)ag<j  \^i2. 
On  Si.  Lutiiis  ^k  San  Francisco  railroad. 

CROWiN  CEMENT  COMPANY,  Allegheny  City,  Pa.     Works  at 
Bell  aire,  Ohio. 

F.  S WINNER,  Jr,j  Treas. 
Not  in  operation. 

CROWN  PORTLAND  CEMENT  COMPANY,  Lansf1nwn(%  Ml 

See  Note  A,  page  152. 
CUMBERLAND     A^B     POTOMAC     CEMENT     COMPANY, 

Cumber] and,  Md.     See  Note  Aj  page  153, 
CUMBEELAITD   HYDEAUIIC   CEMENT   AHD   MAHTJFACTTJE 
ING  COMPAIJY,  P.  0.  Box  2M,  CujnlMilmuL  Md,     Sei^   SoU 
E,  page  15^. 

W.  L.  Sperrt^  Supt. 

Works  burned  July,  1900.     New  works  now  ready. 
Manufacturers   Cumberland  niuiiral  hydraulic  ccniuiit. 
On  Baltimore   &   Ohio,   Cumberland  k  Pennsylvania,   George"? 
Creek  &  Cnmberlandj  Pennsylvania,  and  Wt^st  Virginia  Ctiitml  k 
Pittsburg  railroads. 

CUMBERLAND    VALLEY    CEMENT'    COMPANY,    Washing- 
ton, D.  C\     Works  at  Cnmberland,  i\ld.     See  Note  B,  page  15';!. 
S.  Dana  Lincoln^  Pres.,  Ralston  Bldg.^  Washington,  D,  C. 
Manufacturers  Cumberland   Valley  brand  natural   hydraulic 
cement. 
On  Baltimore  &  Ohio,  Cundterland   &    Pi^nnsylvanin,    George's 
Creek  &  Cumberland,  Pennsytvaiua,  i\ih\  West  Virginia  Central  & 
Pittsburg  railroads. 

THE  CUMMINGS  CEMEUT  COMPANY,  Akroji,  N.  Y.— 
UfllAH   CrJMMlNGS,  Fivs.,  AklOD,  N.  Y. 
Ray  p.  Cummings,  Vice  Pres,^  Akron,  N,  Y. 
Palmer  Cummings,  Gen.  Mg]'.  and  Treas,,  Akron,  N.  Y. 
Homer  S.  Cummings,  8ee'v.  Slainford,  Conn. 
Capitalization,  $300,000. 

Mann  fact urera  Storm   King   brand   Portland   couKun. 
Capacity,  500  barrels. 

Manufacturers  Roman  Rock  brand  Portland  cement. 
('Lipaeity,  500  barrels. 

Manufactunns  Obelisk  brand  natural  hydraulic  <.'enicnt. 
Capadty,  ^,000  barrels. 
On  New  Y'^ork  Central  &  Hudson  River  railroad. 
DRFL'XNCE  hydraulic  CEMENT  WORKS,  Defiance,  Ohio. 
WiLHKi.M  &  GoiiMAN,  Owners.     See  Note  F,  page  ir>t>. 
Frank  Wiliielm,  SupL,  Defiance,  Ohio. 
Capacit)^  100  barrels  a  day. 

FLastleoiif  a  iilaKterltif  cement.  The  ihiliadiiie  Co.,  firaiid  11a|>id»«,  Slleh. 


[ilHMMIlMJlMlIlliMMllllllllllimiHlll.1] 


Advantages  of  Advertising 
in  Municipal  Engineering 
Magazine. 


■W^UNICIPAL  ENGINEERING  is  the  largest  and 
■i  k  ■  ^^^*  influential  magazine  In  the  field  it  repre- 
IbA  1  sents.  It  is  read  by  more  people  directly  inter- 
JMfcJI    ested  in  this  field  than  any  other  publication. 

it  contains  more  advertisements  of  this  kind  of  business 
than  any  other  publication,  because  it  is  the  best  medium. 

It  is  Icept  on  file  for  reference  by  Interested  people  in  most 
of  the  cities  and  towns  in  the  United  States  and  Canada. 

It  does  for  its  advertisers  a  kind  of  missionary  work  that 
can  not  be  done  for  them  so  successfully  in  any  other  way. 

It  not  only  introduces  them  to  all  the  people  they  want  to 
know  about  them,  and  whom  they  can  not  reach  through 
any  other  facilities,  but  it  also  keeps  its  advertisers  advised  by 
special  bulletin  of  the  opportunities  for  them  to  get  business. 

It  is  the  special  aim  of  the  management  of  the  magazine 
to  help  Its  advertisers,  and  it  does  this  with  all  the  facilities 
of  a  complete  and  well-established  organization  covering  the 
entire  country. 

It  makes  advertising  pay  advertisers  seeking  business  in 
its  field. 

If  that  is  the  kind  of  help  you  want,  there  is  no  reason 
why  it  should  not  be  as  profitable  to  you  as  to  others. 


•Try  It ! 


ipMMMlMIMUlMlMll^^lllIlMlllHIDM 
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Defiance  Hydraulic  Cement  Works— Continued, 

Maimfactiirers    of     Diamond     brand     natural     hydraulic 
cement. 
On  Baltimore  &  Ohio  railroad,  Wabash  railroad  and  Wabash  & 
Erie  canal. 

DETROIT  POETLAND  CEMENT  COMPANY,  614-615  Union 
Trust  Building,  Detroit,  Mich.     Works  iinder  construction  at 
Fenton,  Mich. 
E.  H.  Paine,  Pres.,  9-15  Murray  St!,  New  York  City. 
B.  Stroh,  Vice-Pres.,  Detroit,  Mich. 
H.  J.  Paxton,  Sec'y  and  Treas.,  Detroit,  Mich. 
H.  M.  Sadler,  Asst!  Treas.,  9-15  Murray  St.,  New  York  City. 
L.  R.  Shellenberger,  Supt.  of  Construction,  Fenton,  Mich. 
Capitalization. — See  Note  B,  page  152. 
On  Chicago  &  Grand  Trunk  railroad. 
DEXTEE  POETLAND  CEMENT   COMPANY,  Nazareth,  Pa. 
Geo.  E.  Bartol,  Pres.  and  Dir.,  258  The  Bourse,  Pliil-idel- 

phia.  Pa. 
Conrad  Miller,  Vice-Pres.  and  Dir.,  Nazareth,  Pa. 
Joseph  Brobston,  Sec'y  and  Treas.,  Nazareth,  Pa. 
Wm.  B.  Newberry,  Gen.  Mgr.,  Chemist  and  Dir.,  Naziiipth. 
G.  A.  ScHNEEBELE,  Dir.,  Nazareth,  Pa. 
Dr.  I.  A.  Bachman,  Dir.,  Nazareth,  Pa. 
John  P.  Crozer,  Dir.,  Upland,  Pa. 

Sam'l  French  &  Co.,  Sales  Agents,  Fourth  and  Callowhill 
Sts.,  Philadelphia. 
Capitalization,  $300,000. 
Capacity,  800  to  900  barrels  per  day. 
Manufacturers  Dexter  brand  Portland  cement  and  French's 
Eosendale  brand  natural  hydraulic  cement. 
On   Bangor  &   Portland  branch   of   DolaAvare,   Lackawanna  & 
Western  railroad. 

THE  DIAMOND  PORTLAND  CEMENT  COMPANY,  Perkins 
Ave.,  at  C.  &  P.  E.  E.  Cleveland,  Ohio.  Works  at  Middle 
Branch,  Ohio. 

Z.  W.  Davis,  Pres.,  Perkins  Ave.,  at  C.  &  P.  E.  R, 

Cleveland,  Ohio. 
F.  L.  EoARDMAX,  Vice-Pres.,  Perkins  Ave.,  at  C.  & 

P.    E.    E.,    Cleveland,    Ohio. 
W.  H.  BoARDMAN,  Treas.,  Perkins  Ave.,  at  C.  &  P. 

E.  E.,  Cleveland,  Ohio 
L.  A.  Eeed,  Sec'y,  Perkins  Ave.,  at  C.  &  P.  E.  R, 
Cleveland,  Ohio. 
Jamj:s  F.  Clark,  Supt.,  Middle  Branch,  Ohio. 
E.  Davidson,  Chemist,  ]\lid(llc  Branch,  Ohio. 


See  F.  L.  Sinidth  &  Co.'s  Advertisement  on  Page  187. 


DIAMOND 
Portland  Oement 


A  Hfgh-BrAdi  Portland  Ctrtitnt  Madi  from  Rock  fur  Ml  Purpotos 


AVERAGE  of  all  Ceinonl  Midi  and  Tested  al  the  Liboralory  of 

THE  DIAMOND  PORTLAND  CEMENT  GO. 


I  Day  Neat. 
7  Ozy  Neat, 
a8  Day  Neat, 

■      7  Day  Sand, 
38  Day  Sand, 


DURING  THE  YEAR  OF  1900 


SAND-CEMENT,     -     a  to  i 


FACTOBY,  MIDPLE  BRAHCH,  OHIO 

MAIN  OFFICE,  CLEVELAND,  OHIO 


403-75  Lba, 
600.65  Lbs. 
669.6S  Lbs. 

335,34  Lbd, 
2^^,00  Lbs. 


The  Diamd  Portland  Cemint  Ci, 


I 
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The  Diamond  Portland  Cemenf  Company — Continued, 

Capitalization,  $300,000. 

Capacity,  750  barrels  per  day. 

Manufacturers  Diamond  brand  Portland  cement. 
On  Cleveland,  Canton  &  Soutbern  railroad. 
Average  of  all  cement  made  and  tested  at  the  laboratory  of  the 
Diamond  Portland  Cement  Company  during  the  year  1900 : 

RESULTS  OF  TESTS. 

Neat.  1  sand,  3  cement. 

Iday 403.75  lbs. 

7  days 600.65    ''         7  days 225.34  lbs. 

28  days 669.68    "       28  days , 293.00   " 

[Manufacturer^H  Statcmenf.] 

Diamond  Portland  cement  is  made  from  limestone  and  clay  carefully  se- 
lected to  give  the  best  proportions,  and  mixed  by  a  most  thorough  process 
to  produce  perfectly  homogeneous  quality.  It  is  burned  in  Dietzsch- 
Etagen  ovens,  which  have  proved  to  be  the  most  perfect  Portland  cement 
kilns.  They  are  in  charge  of  experienced  men  who  learned  their  business 
in  some  of  the  largest  mills  in  Germany.  The  clinkiw  is  carefully  selected 
and  ground  to  such  fineness  that  only  five  per  cent,  is  left  on  a  No.  100 
sieve.  Magnesia  and  sulphate  of  lime  are  practically  absent  from  the  raw 
materials  and  the  finished  cement.  The  results  of  tests  given  above  show 
its  great  strength.  A  peculiar  and  recommending  quality  of  Diamond 
cement  is  the  gloss,  resembling  a  coat  of  varnish,  which  forms  on  the  upper 
surface  of  pats  as  they  dry.  Tests  made  of  the  cement  all  over  the  country 
confirm  the  results  given  above  and  endorse  our  claim  that  we  supply  a 
superior  article  and  a  Portland  cement  unexcelled  in  quality  anywhere. 
Each  day's  production  of  finished  cement  is  received  in  a  bin  by  itself  and 
not  permitted  to  leave  the  works  until  pronounced  by  our  experts  to  be 
faultless. 

THE  DUEYEE  POETLAND   CEMENT   COMPANY,   Monte- 
zuma, N.  Y. 

Geo.  W.  Duryee^  Sec'y,  Montezuma,  N.  Y. 
Works  burned;  will  rebuild. 
On  West  Shore  and  New  York  Central  &  Hudson  Eiver  rail- 
roads. 

THE  EDISON    POETLAND    CEMENT    COMPANY,    Girard 
Bldg.,  Philadelphia,  Pa.    Works  at  btewartsville,  N.  J. 
Works  under  construction. 
Wm.  H.  Siielmerdine^  Pres.,  Philadelphia,  Pa. 
W.  S.  Mallory,  Vioe-Pres.,  Edison  Laboratory,  Orange,  N.  J. 
W.  S.  PiLLiKG.  Treas.,  Philadelphia,  Pa. 
Therox  I.  Crane,  Sec'y,  Philadelphia,  Pa. 
Thomas  A.  Edison,  Gen.  Mgr.,  Orange,  N.  J. 
E.  A.  Darling,  Engineer  of  Construction,  Stewartsville,  N.  J. 
Capitalization,  $11,000,000. 
Capacity,  4,000  barrels  a  day. 
On  DelaAvare,  Lackawanna  &  Western  railroad. 


Cement-Making  Motor? — Northern  Electrical  Mfg.  Co.,  page  181. 
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EGYPTIAN  PORTLAND  CEMEN^T  COMPANY,  Detroit,  Mich. 
Works  at  Fenton,  Mich.^  will  be  ready  Auo:iist,  1001. 
Geo.  a.  Foster,  Pres.  and  Dir.,  Detroit,  Mieh. 
»J.  F.  Williams,  Yiee-Pres.  and  Gt^n,  Mgr.,  Detroit,  Mich. 
C-  B.  Shot  WELL,  Sec*y  and  Dir.,  Detroit  Mich. 

C.  A.  Wilson,  Dir,,  Holly,  Mich. 

D.  S.  Frackelton,  Dir.,  Flint,  Mieh. 
Capitalization,  $1,050,000, 
Capacity,  1,000  barrels  daily. 

On  Chicago  &  Grand  Tnmk  railroad. 
ELK  RAPIDS  PORTLAND  CEMENT  COMPANY,  Elk  Rapids, 
Mich.— 

Oswald  F.  Jordan,  Pres.,  Dir.  and  Gen.  Mgr.,  Elk  Rapids. 

F.  R.  Williams,  Yice-Pres.  and  Dir.,  Elk  Rapids,  Mich. 

Frank  B.  Mooke,  Sec'v,  Troas.  and  Dir.,  Elk  Rapids,  Micb, 

S.  B.  Collins,  Dir.,  Elk  Rapid.^  Mich. 

S.  S.  Olds,  Din,  Jackson,  Mich. 

Tiros,  A.  Wilson,  Dir.,  Lansing,  Mich, 

M.  B.  Lang,  Dir,,  Jackson,  Mich, 

E.  M.  Bonce,  Supt,  Elk  Rapids,  Mich, 

Dr.  W.  Michaelis,  Jr.,  Chemist,  Elk  Rapids,  Mich. 
Louis  Qcinby;  Engr.,  Elk  Rapids,  Mich, 
Capitalization,  $400,000. 
Capacity,  flOO  barrels  a  day. 

Manufacturers  Elk  Rapids  brand  PorUand  cement. 
On  the  Pere  Marquette  railroad  and  Lake  Michigan. 
EMPIEE  PORTLAND  CEMENT  COMPANY,  Warners,  N.  Y,— 
Thomas  Bro^n,  Pres.,  Franklin.  Pa. 
J,  E.  French,  Yice-Pres.,  New  York  City. 
CiiAS.  Miller,  Treas.,  Franklin ^  Pa, 
Chas.  a.  Locxajid,  M^.,  Warners,  N.  Y, 
E.  Bhavender,  Bnpt.,  Warners,  N.  Y. 

C.  E.  ScHAUFFLER,  Res.  MgT.,  737  Monadnock  Elk.,  Chicago. 
Capital,  $650,000. 
(Capacity,  150,000  barrels  a  year. 

Mannfactiirers   of   Empire   and   Flint  brands  of  Portland 
cement. 
() n  Ne w  \  ork  Cen t r a  1  &  H n d m n  R i v e r  railroad. 
FT.  SCOTT  HTDRAUIJC  CEMENT  COMPANY,  Kansas  Citv,  Mo. 
Works  at  Ft.  Scott,  Kans. 

Walter  S,  Halliwell,  Prcs.,  Kansas  City,  Mo. 
David  P.  Thomas,  Vice-Pres.  and  Gen.  Mgr.,  Ft.  Scott,  Kane. 
John  S.  Taft,  See'y. 

Ft.  Scott  Cement  Association,  Sales  AgeTit45,  Kansas  City, 
Mo. 


The  Standard  Plaster  Co.,  Buffalo,  N.Y.,  makes  Calcined  Piaster  or  Sttieeo 

18 
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Ft.  Scott  Hydraulic  Oment  Company — Continme4» 

Capital,  $100,000. 
Capacity,  600  barrels  in  10  hours. 

Manufacturers  Four  Star  brand  Ft.  Scott  natural  hydraulic 
cement. 
On  Missouri  Pacific  and  Missouri,  EjAnsas  &  Texas  railroads. 
FOWLER  &  PAT,  Mankato,  Minn.     Works 
at  Austin,  Minn.     See  Note  F,  pa^re  152. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Austin  brand  natural 
hydraulic  cemeast. 
On  Chicago  Great  Western  and  Chicago, 
Milwaukee  &  St.  Paul  railroads. 
GEORGIAN  BAY  PORTLAND  CEMENT  COMPANY,  Ltd., 
Owen  Sound,  Ontario,  Canada.     See  Notes  B  and  E,  page  \ht. 
Felix  Guenther,  Jr.,  Chemist,  Owen  Sound,  Ontario,  Can. 
On  Canadian  Pacific  and  Grand  Trunk  railroads. 
GERMAN-AMERICAN  PORTLAND  CEMENT  COMPANY.    Office, 
1511  Marquette  Building,  Chicago,  111.     See  Note  C,  page  152. 
Works  at  La  Salle,  111. 
Carl  Prussing,  Pres.  and  Gon.  Mgr.,  Hamburg,  Germany. 
Geo.  C.  Prussing,  Vice-Pres.  and  Treas.,  Chicago. 
Fritz  Worm,  Sec'y,  La  Salle,  111. 
Edward  L.  Cox,  General  Sales  Agent. 
A.  B.  Helbig,  Supt.,  La  Salle,  111. 
Dr.  Otto  Strebel,  Chemist. 
Walter  Prussing,  Chemist. 
Capitalization,  $450,000. 
Capacity,  500  barrels  per  day. 

Manufacturers  Owl  Cement  br^nd  Portland  cement. 
On  Chicago,  Burlington  &  Quiney;  Chicago.  Rock  Island  &  Pa- 
cific, and  Illinois  Central  railroads. 
GLASGOW  CEMENT  WORKS— Removed  to  Locher,  Va.     See 

JAMES  RIVER  CEMENT  WORKS. 
THE  GLENS  FALLS  PORTLAND   CEMENT   COMPANY,   Glens 
Falls,  N.  Y.— 

W.    W.    Maclay,    Pres.    and   Dir.,    Glens 

Falls,  N.  Y. 
Byron    IjApttam,    Vice-Pres.    and    Dir., 

Glens  Falls,  N.  Y. 
Arthur  W.   Sherman,  Treas.   and  Dir., 

Glens  Falls,  N.  Y. 
John   E.   Parry,   Sec'y  and   Dir.,   Glens 
Falls,  N.  Y. 
S.  B.  Goodman,  Dir.,  Glens  Falls,  N.  Y. 

For  Cement  Machinery,  address  Earle  C.  Bacon,  Havemeyer  Bld^*,  N.  Y. 
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Geo.  H.  Parks,  Dir.,  Glens  Falls,  N'.  Y. 

F,  W,  Wait,  Dir.,  GIc^tis  Falls,  N.  Y. 

Wal  E.  ^vum.  GleiiH  Falls,  N.  Y. 

CoMMEROiAL  WooD  AND  (Jkmknt  CoMrANY,  Sales  Aguutsi,  15(j 

Fifth  Ave.,  ^STew  York. 

Capacity,  350  barrels  a  day. 

ManiifaetiireTS  Iron  Clad  and  A^ictor  brands  To rt land  ce- 
ment. 

"      RESULTS  OF  TESTS  OF  IRON   CLAD   BRAND   PORTLAND  CEMENT, 

'  Report  of  the  Aqueduct  Coinmission  on  Iron  Clad  cement  deliv- 
ered at  New  Croton  Dam: 


Briquette  exjwi. 

leii. 

Poandf*  itP'T  squarr^  inch. 

Air. 

Water. 

Tcttal. 

Noat. 

1  compnt,        J  commit, 

Hour«: 

Days. 

Bny». 

'Jsarui.            3  sand. . 

6 

18  hrs. 

1 

176 

24 

\  BnilinK. 

'i   1  day. 

2 

538 

246 

24 

6 

7 

792 

585             302 

M 

27 

2S 

MONTHS. 

819 

645              370 

H        24 

a 

87Q 

757              463 

^         24 

6 

861 

682             496 

"•          24 

12 

955 

mi          rm 

c      Fin  eness  ( W  ,000  mesh ) 

5.3.     Wire 

testi   Liprht,  260.7:  heavvt  371.2. 

[ 

Signed,  Charles  B.  GoweWj  Dmeiou  Engineer. 

[t  is  Our  Business 

I      TO  MDUP 

1^^  Your  Business 

^        IF  YOU  MAKE.  SELL  OR  USE 

ll  GCMENT 

^rite  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  know 


Municipal  Engineering  Co. 
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TestB  of  Victor  Portland  cement,  made  by  Department  of  Doi 
Kew  York  City,  briquettes  seven  days  old : 


Date  of  teaU  l««ft. 

Jan.  16. 

Jan.  m. 

April  1^. 

April  13. 

May  i. 

May  9 

June  7. 

June  22. 

July  5, 

July  124. 

July  27. 

Au^',  7. 

Aug.  14. 

Aug.  14. 

Ayg.  21. 

Jan.  11. 

Neat  cempiit, 
533  ItjS. 
470  '' 
5:11  ** 
514  *' 
550  ** 
516  *' 
526    '' 


222  lbs. 

2m   ^* 


hard, 


236  lbs. 
and  steamed 


Averages ,  502  lbs. 

Pats  left  in  air,  immersed  as  soon  a8 
boiled,  all  passed  the  tests  satisfactorily. 
Time  of  set,  340  minutes. 

I  Mrtft ufaHHrrr'*^  Sta fe infni. ] 
GlenB  Falls  '*Iron  Clnd- ■  cement  is  one  of  the  most  finely -ground  cements  \ 
in  the  market,  thus  giving  mueh  more  rement  to  the  standard  barrel  of  400  ' 
pounds  than  others.   It  is  a  slow-setting  eenient^  usually  taking  four  to  six 
hours.   This  m  t*onvenient  for  many  purtJoses.    It  soon  surpasses  in  strength 
quicker  setting  cements*     Shipments  of  Iron  CUid  brand  will  be  guaran- 
teed to  stand  (lOO  lbs.  tenj^ile  strain  neat  briijuettea  one  day  in  air  and  seven 
days  in  water  and  175  pounds  one  cement  to  three  sand;  to  atand  boiling  | 
test:  85  per  cent,  to  pass  through  No.  2CN}  sieve  and  96  per  i*eot.  througb 
No-  100  sieve.     Cement  barrels  will  bi'  tight,  f)f  great  strength,  and  ani^ 
form.     Bags  will  be  superior  cotton  and  all  weights  guaranteed.     The  dry 
process  of  manufacture  was  chosen  as  giving  abi^olute  t^ertainty  regardinK 
proper  mixture^  thus  insuring  perfect  uniformity  of  product*    A  comparison 
of  the  results  of  tests  shown  above  demonstrates  tlic  correctness  of  thi& 
ehoice.   The  sand-carrying  powder  of  the  cement,  augmented  by  the  extreme 
fineness  and  uniformity  of  grinding^  is  shown  by  sand  tests.     The  economy  \ 
in  the  use  of  Iron  Clad  cement  on  this  account  is  very  marked. 
The  Glens  Falls  Portland  Clement  Company's  Victor  Portland  rr-meDt  i& 
a  favorite  for  troncrete  and  mas^mry  work.     Its  fineness 
13  guaranteed  to  be  9U  per  cent,  through  a  No.  200  sieve 
and  97  per  cent,  through  a  No.  ICK)  sieve,  and  its  tensile 
strength  to  be  500  |)Ounds  per  square  inch  neat,  one  day 
in  air  and  six  days  in  water,  and  125  jiouods  one  part 
cemi^nt  t.i>  three  parts  sand,  same  time.     These  tjuaii 
tics  make  it  strong  and  economicnl,  both  essentials  for 
good  engineering  work*    Boiling  t**st  is  also  guaranteed. 
Tli*^  Mcchanicsvillr  dam  shows  the  high  tjuaiity  of  Vict4)r 
cement  concrete.     The  portion   containing   the  waste 
gates  was  built  of  Victor  eement  one  part,  sanil  two,  brtjken  stone  five. 


Warren's  "Puritan  Braiifl*'  Coal  Tar  Ce  men  is.   Warren  Bros.  Co.,  Boston 
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The  river  was  tiirDed  through  thes^e  gatea  when  cotit^rete  was  but  teD  days 
old.  After  several  heavy  freshets  antl  a  year's  time  had  passed  eoffer  dams 
wew  put  in  ntjd  the  work  exaiuiiied.  The  CLmcrete  was  found  pmetieally 
uninjured,  surfaees  uot*han^ed  ^ind  eornerH  sharp,  though  the  hi  droek  of 
the  river  tind  been  worn  away  until  some  of  the  piera  overhung  the  reault' 
ing  cavities  in  ttie  tied  of  the  stream  several  feet.  Sucti  tests  are  fta-tu- 
oatety  rare,  but  Victor  cement  shows  its  ability  to  stand  them. 

THE  GLOBE  CEMENT  COMPANY.— St^L-  Note  C,  pa^e  J-Vi. 
Works  at  Sellersburg,  Indiana. 
HiiKMAN  PriEEFEH,  PreB.,  SL41erHburg,  Iiul. 
John  F.  Fry,  Vice-Pre8.,  Sellershnrg.  IikI 

(irAiiHY  H,  Bkax,  8etry  ^m^l  Treas..  Stdka^bnrg.  Ind. 
\Vi:riTi:KN  Ci<;mi:nt  Company,  8ali^s  Agt^ittfi,  I^ouisvilliv  Ky, 
Ca|jai*itj,  800  barrels  daily. 
Maimfaeturers  Globe  braml  Loui-^ville  nsitural  hytlriiidir  ce- 
ment, 
Oji  Pitt4)urg,  Ciuehipati,  ('htia^^o  <S:  St.  Tjotiis  railroad. 
GOLDEN  KULE  CEMENT  COMPANY,  Scllersburg,  Ind.   - 
FitED.  Am.  Koi:iiLEii,  Pre?,  mid  Dir.,  New  Albany,  Ind. 
Jacob  WEJiER,  Yice-Pres.  and  Dir.,  Louisville,  Ky. 
Wm.  Sciileiciu3E,  Sec'y  and  Treas.,  Dir.  and  Svi|rt.,  SellerB- 

burg,  Ind. 
John  J.  Weber,  Dir,,  Sellersburg,  Ind. 
Ed.  Alexandek,  Engr.,  Sellfrsbiirg,  Tnd, 
Capitalization,  $L5J}00. 
Capacity,  500  barrels  a  day. 

Manufacturers  Arm  &  Hammer  bnvnd   Lontsvdle   natnral 
hydraulic  cement. 
On  Pittsburg,  Cineinnati,  Chicago  &  St.  Tjouis  mil  road. 
riOSHEN  PORTLAND  CEMENT  COMPANY",  Goshen,  Tnd.— 
Works  three  and  one-half  nnles  northeast  of  P]lkhart,  Tnd. 
See  Note  A^  page  L53. 
nRAYLJNC  PORTLAND  CEMENT  COMPANY.     Works  pro- 

ijrnBed. 
a  A.  Campbell,  407  N.  Linn  St.,  W.  Bay  City,  Mich. 
Wm.  M.  Coehtis,  Cons.  Engr.,  412  Ilanimond  Bldg.,  Detroit. 
Mich. 
GREAT    NORTHERN    PORTLAND    CEMENT    COMPANY, 
82-84  Grisvvold  St.,  Detroit,  Mich. 

Works  under  construction  at  Baldwin,  Mich.     A  New  Jer- 
sey corporation. 
Geo.  Andekson,  Pres.  and  Dir.,  Detroit,  Mich. 
TiiAS.  A.  Stkelinokr,  Yiec-Pres.  and  Dir.,  Detroit,  Mich. 
HiKTON  W.  Y^VTKS,  Second  Yiee-Prcs.  ami  Dir.,  Detroit,  Mich. 
HuWi\KD  il.  l\\itHONS,  Cluiinnan  Ex.  Com.  and  Dir.,  Detroit, 
Mich. 


Vne  K«^>Mtoiif^  Generators  in  Cement  Plants.- Kejatoiie  Electric  €a. 
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Great  Northern  PortUinil  Cement  Conipany — CSmtinnci/. 

David  Ogilvie,  Treas.  and  Dir.,  Detroit,  Mich. 
Charles  B.  Parsons^  Sec'y  and  Dir.,  Detroit,  Mich. 
Lemuel  H.  Foster^  Gen.  Counsel  and  Dir.,  Detroit,  Mich. 
Alexander  B.  Scully,  Dir.,  Chicago,  111. 
Wm.  Fillingham^  Dir.,  East  Orange,  N.  J. 
x\rtiiur  E.  Barley^  Auditor,  Detroit,  Mich. 
R.  C.  Carpenter,  Consulting  Engr.,  lihaea,  N.  Y. 
Capitalization,  $5,000,000. 
Capacity,  1,000  barrels  a  day,  increasiiig  later. 
On  Pere  Marquette  and  Chicago  &  West  Michigan  railroad?. 
HANOVER    PORTLAND     CE^IENT     COMPANY,     Hanover. 
Ont.     See  Note  A,  page  152. 
On  Grand  Trunk  railroad. 
HECLA  PORTLAND  CEMENT  AND  COAL  MINING  COM- 
PANY, West  Bay  City,  Mich.     Soon  to  be  incorporated. 
U.  R.  LoRANGER^  505  Crapo  Blk.,  Bay  City,  Mich. 
HELDERBERG  CEMENT  COMPANY,  Albany,  N.  Y.     Works 
at  Howe's  Cave,  N.  Y.    See  Notes  D  aiid  E,  page  152. 
T.  H.  DuNMARY,  Pres.,  Albany,  N.  Y. 
Fred  W.  Kelley^  Vice-Pres.,  Albany,  N.  Y. 
Edward  L.  Pruyn,  Sec'y. 
.  Jas.  C.  Farrell,  Treas.,  Albany,  N.  Y. 
Chas.  H.  Ramsey^  Asst.  Gen.  Mgr.  and  Gen.  Sales  Agent, 
38  State  St.,  Albany,  N.  Y. 
Manufacturers  Helderberg  Portland  cement. 
Manufacturers  Rosendale  natural  hydraulic  cement. 
On  Delaware  &  Hudson  Company's  railroad. 
^PHE    HERCULES    CEMENT    COMPANY,    Catasauqna.    Pa. 
Works  at  Coplay,  Pa. 

John  Craig,  Dir.,  Catasauqua,  Pa. 

F.  M.  Horn,  Vice-Pres.  and  Dir.,  Catasauqua,  Pa. 

John  T.  Williams,  Treas.  and  Dir.,  Catasauqua,  Pa. 

Edward  D.  Boyer,  Sec^y,  Supt.  and  Dir.,  Catasauqua,  Pa. 

N.  D.  CojiTRiGHT,  Jr.,  Dir.,  Catasauqua,  Pa. 

Geo.  H.  Williams,  Dir.,  Catasauqua,  Pa. 

Ja:\ies  W.  Weaver,  Pres.  and  Dir.,  Catasauqua,  Pa. 

A.  R.  Fry,  Chomist,  Coplay,  Pa. 

elAs.  DouGHEirrY,  Engr.,  Cemeuton,  Pa. 

Houston  &  Co.,  Sales  Agents,  26  Cortland  St.,  New  York 

City,  N.  Y. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  riiiladolphia,  Pa. 
Capitalization,  $75,000. 


See  advertisement  of  Fairbanks'  Cement  Testing  Machine. 
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rftt*  Htrculen  Cement  f'ttutitttttff^Confinut d. 

Capacity,  100,000  barrels  a  year. 

Mann  fact  iireij^  llireulo  umi  Orairite  brands  Portland  ce- 

meat, 
MaTiiifactiirers  Impnyved  J^ehigln  Improved  Rosendale  and 
Clarke's  Improved  liraiuls  ruit\iml  hydraulic  comeiit. 
On  Lehigh  A^alley  railroad. 
^HE  H008IER  CEMENT  COMPANY,  Sellersbiirg,  Ind.— 
G,  E.  SEHiJiKlOfi,  FreB.  and  Dir.,  Pittsburg,  Fa. 
cL  F.  Kennedy,  Yice-Pivs,  and  Dii\,  Seilerslnirg.  hid. 
A.  H.  Gkay,  Sec'y  and  iJir.,  StdU-iKlmrg,  Ind. 
E.  Cuddy,  Treas.  ajid  i)ir,,  Sollert^bur^r^  \mh 
J.  H.  HiNTON,  Supl.  and  I)ir.,  Cenientville,  Ind. 
H,  E.  Heaton^  Dir.,  Jetferi^ojiville,  Jnd. 
H.  W.  Sehlbhidb,  Dir.,  New  Albany,  Tnd. 
Capitalization,  $35,000. 
Capacity,  500  barrels  a  day. 

Manufacturers    Hod    *!i:    Sliovel    brand    Lrniisville    natural 
hydranlic  cement. 
On  Pittsburg:,  Cinciimatij  Chicago  t^  8t.  Louis  railroad. 
HOUSTON  BKOS,,  Thirty-second  St.   and  Pennsylvania  railroad, 
Pittsburgh  Pa.    See  chapter  on  descriptions  of  works. 

Manufacturers  Rex-Por-tland  and  Samj^oii  brands  Portland 
cement. 
HOWARD  HYDEAIILIC  CEMENT  COMPANY,  Cement,  Oa. 

See  Note  A,  page  152. 
ILLINOIS   PORTLAND   CEMENT   COMPANY,   Chicago,   TH. 

See  Note  A,  page  152. 
THE  ILLIirOIS  STEEI  COMPANY,  Cement  Department,  No.  1060 
Euokiry  Bldg.,  Chicago,  111. 

Edwahd  M.  Hagau,  Mgr.,  No.   lOGO    The 

Rookery,  Chicago,  111. 
J.  (h  Bergquist,  SupL,  South  Chicago,  111. 
C.  W.  Hall.  Sales  Agent,  No.  140  Na.s.<au 

St.,  New  York. 
S,    W.    Wheelook,    Sales    Agent,    Cooper 
Bldg.,  Denver,  Colo. 
Howard  Eoleston^  Sales  Agent,  Havana,  Cuba. 
R.  B.  Lyle,  Sales  Agent,  Security  Bldg.,  St*  Lonis^  Mo. 


[The  Fore- 
most H  e  p  re5te  n  tti  f  i  v  i^  n  t 
American  Cement 
littereits  is  ... 


Suiifiriptliifi  Prtot^  S2.00  Pn-  Ttar. 
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Capitalization, — No  sppai'Rte  capital izal ion  for  cement  de- 

partnient. 
iMrjniiffieturers  Universal  bmnd  Portland  cement. 
Alan u fact  urers  Steel  brand  eenieot  (pozzitolana). 
Capacity  of  works  for  each  brand,  1,000  barrels  a  day. 
Tlu^  following  tests  of  Universal  brand  cement  wen?  made  bv 
RnfH-rl  W.  Hnnt&  Co.: 

Fineness  on  100  sieve .93.90 

Fineness  on  200  sieve 75.50 

Initial  set 2  homB,    5  minutes 

Final  set .6  hours,  50  miuutes 

Boiling  and  cold  water  tests,  O,  K, 
Specific  gravitjT  -^216. 

Sample  testetl.  24  hours.  7  days,  IJS  <layi^.         3  moDths. 

Neat 557  727  854  1023 

Cement  1,  eana:j  130  241  'Am  mi 

(Above  figures  are  averages  ot  five  briquettes.) 

Steel  eement  has  been  on  the  market  for  five  years, 

unci  has  rome  to  be  recognized  by  arehitects  and  eo- 

|^^r^@k    ^ineers  as  a  most  reliable  renn^Dt  for  work  in  moist  lo- 

*•*      ^^       i\?l    eatiorm,  sueh  aw  connrete  or  foundation  con  struct  ion 

sLlK^lll^lllj^  pecially  adapted  to  foundations  of  street  iJiivements, 
^  ^  ^^^  tieavy  buildings  and  machiDery  foundatiiJiis,  conduit 
and  sewer  conBtruction,  Tt  jjossesses  peeuliar  quali- 
ties that  impart  unusual  ton^^hness  and  hoiiiogent^ity 
to  eo  a  Crete  made  therefrom,  nnd  its  exceeding  fini^ 
uesii  gives  it  great  capacity  for  carryiDi?  sand  and  stone.  Steel  cement,  m 
eonmion  with  all  sla>^  or  pozzuolana  ceincnt.s,  is  not  Huitabie  for  sidewalk?^, 
ttoors  or  work  exposed  to  dry  lur  or  subject  to  attrition.  The  r;ire  and 
st?ient;fic  accuracy  exercised  in  the  selection  of  the  slag,  and  the  precise 
methods  empkjyetl  in  its  treatment  niake  this,  admittedly,  the  best  slag 
cement  manufactured,  and  investigation  by  the  United  States  government 
engineers  has  demonstrated  that  it  is  more  uniforur  than  any  cement  man- 
o fact u red  from  natural  deposits. 

In  order  that  their  field  should  not  be  liounded  by  the  Ihnitations  of  Steel 
ceib.ent,  the  Illinois  Steel  Company  in  189(t  undertook  an  extensive  series 
of  experiments  with  a  view  to  manufacturintr  from  blast  furnaeesJag  a  true 
Portland  cement  that  woufd  compete  in  every  respeet  with  the  best  brand? 
of  foreign  and  Amrrican  Portlands,  and  especially  \\\  those  cla-ssee  of  wurk 
for  whieh  Stt  td  cement  was  not  adapted,  Tht  s<'  cx[>eriments  wert?  success- 
ful in  the  highest  decree,  and  in  IJKMJ  the  comiiany  placed  on  the  market 
Universal  Portland  cement,  which,  as  its  name  implies,  is  suitable  for  all 
purposes.  This  is  a  true  Portland  cement,  ita  method  of  manufacture, 
chemical  composition,  fineness  and  specific  gravity  being  strictly  in  accord- 
ance with  the  definitions  of  the  most  prominent  cement  authoritiefi  in  the 
United  States  and  Europe.  On  account  of  the  entirely  artificial  character 
of  the  process  employed,  the  mixtures  are  under  tromplete  control  and  most 
remarkable  uniformity  is  obtained  in  the  finished  product. 

In  1900  the  new  cement  plant  at  the  s^juth  works  of  the  Illinois  Steel 
Company  at  South  Chicago  waw  completed,  at  a  cost  of  ^500, UK),  At  this 
plant  both  Steel  and  Universal  P(»rtland  cements  are  manufactured.    The 

Par  kliiirst  Com  blued  CarUuinl  (v  niter.  A|>|»]y  1o  D.  C.  Biintlti,  IiHliaiiapi^Hs 


SOUTH  CEMENT  PLANT 


ILLINOIS  STEEL  COMPANY 

SOUTH    CHICAGO,  ILLINOIS 


Universal  Portland 
Cement . . . 


For  sidewalks,  floors,  and  all  work 
requiring  the  highest  possible  grade 
of  Portland  Cement* 


Steel  Cement . . . 


For   concrete,    foundation   and    ma- 
sonry construction. 
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location  of  this  plant  admits  of  direct  shipmetit  by  rail  or  water,  and  as  it 
has  only  the  latest  and  most  improved  machinery,  low  prices,  high  quality 
and  quick  shipment  are  insured.  The  cement  plant  at  the  north  works  of 
the  Illinois  Steel  Company,  started  in  1895,  is  devoted  exclusively  to  the 
manufacture  of  Steel  cement.  The  total  output  of  both  plants  is  50,000 
barrels  per  month,  divided  about  equally  between  the  two  products. 

IMPERIAL  CEMENT  COMPANY,  Ltd.,    Owen    Sound,    Ont. 

See  Note  B,  page  152. 
IMPERIAL    PORTLAND    CEMENT    COMPANY,    1114    Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa.     Workia  (under  construc- 
tion) at  Nazareth,  Pa. 

F.  H.  D.  Banks,  Pres.,  Real  Estate  Trust  Bldg.,  Philadel- 
phia, Pa. 
Jerome  Keeley,  Vice-Pres.  and  Dir.  anr]  Chemist,  421  Chest- 
nut St.,  Philadelphia,  Pa. 
J.  Chester  Wilson,  Sec'y  and  Dir.,  Real  Estate  Trust  Bldg., 

Philadelphia,  Pa. 
John  D.  Newbold,  Dir.,  Norristown,  Pa. 
James  W.  Shepp,  Dir.,  723  Chestnut  St.,  Philadelphia,  Pa. 
John  T.  Dyer,  Dir.,  Room  A,  Harrison  Bldg.,  Philadelphia. 
R.  0.  Beitel,  Dir.,  Nazareth,  Pa. 
Geo.  W.  Laub,  Dir.,  Nazareth,  Pa. 
Wm.  H.  Parsons,  Dir.,  Phoenixville,  Pa.-   - 
Capitalization,  $400,000. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Imperial  brand  Portland  cement.' 
On  Bangor  &  Portland  railroad. 
INDIANA  CEMENT  COMPANY,  Charlestown,  Ind.     See  Note 
B,  page  152. 

Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Manufacturers  Lion  brand  Louisville  natural  hydraulic  ce- 
ment. 
Oil  Baltimore  &  Ohio  railroad. 
INDIANA  POirrLAND  CEMEN^F  (U)MPANy,  Majestic  Bldg., 
Detroit,  Midi.     (Offices  will  shortly  be  removed  to  Indianapolis. 
Ind.)     Factories  at  Milford,  Kosciusko   (^oimty,  Indiana,  pro- 
posed ;  Milltown,  Harrison  County,  Indiana,  proposed. 
Neil  McMillan,  Pres.  and  Dir.,  Detroit,  Mich. 
Pin]sroN  F.  Miles,  Vice-Pres.  and  Dir.,  Milford,  Ind. 
George  Johnston,  Treas.  and  Dir.,  Detroit,  Mich. 
Vanton  0.  FouLK,  Sec'y  and  Att'y  and  Dir.,  Detroit,  Mich. 
Jo  JIN  H.  Smedley,  Dir.,  Detroit,  Mich. 
Edwin  T.  Allen,  Dir.,  Detroit.  Mich. 
K.  11.  Evans,  Dir.,  Detroit,  Mich. 
Kenneth  K.  McLaren,  Dir.,  Jersey  City,  N^.  J. 

(Capitalization,  $5,000,000. 
Proposed  capacity  of  both  mills,  6,000  barrels  a  day. 
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Viee-Pres.  and  Dir.,  CI  eve- 


Cievi'land 
and    D\v., 


,  Ohio. 
Clove- 


PORTLAND  CEMENT  COMPANY,  lola,  Kaiis?.— 
SHELDON    H.    Bassktt,    Ph'^.,    827    Marquette    Bldg.,    Chi- 

tago,  IIL 
John  T.  Holales,  Treas.^  Detroit,  Mich. 
OscAK  Geelagh,  CheinisL 

81TELDOX  H.  Bassett,  8alcs  Agent  Marquette  Bhlg.,  Clueago. 
Capitalization.     tSee  Note  E,  page  152. 
Capacity^  4,500  barrels  a  day. 

Maaiufacturers  lola  brand  Portland  eentent,  ^ 

On  Atchison,  Topeka  &  Sajita  1^^.'  and  Missouri  Faeitic  railroads. 
IKOQTJOIS  POETLAKD  CEMENT  COMPANY,  West  Madison  and 
Highland  Avcs.,  Cleveland,  Ohio.     Works  under  eonsti-uction  at 
I         Caledonia »  N.  Y. 
1  ^^  C.  T.  Richmond, 

^H  ^^U|/fi^^        IT.  J.  Davibs^  Sec'y  and  Din 
^^■^^^^^^B       H.  E.  Hacxenbeeq,  Treas. 

^H    vjfe^lii^^        ^"    ^  •  Haalilton,  Dir.  and  Gen.   Mgr.,  Cale- 

I  ^^^^  S.  T.  Wellkan,  Dir.,  Cleveland,  Ohio. 

I  A.  W.  Smith^  Dir.,  Cleveland,  Ohio. 

I  E.  Gr.  TiLLDTSONj  Dir.,  Cleveland,  Ohio. 

H,  A.  TremainEj  Dir.,  Fostoria,  Ohio» 

D.  D.  DiGKEYj  Dir.j  Pittsburg,  Pa. 

James  Yirdin^  Dir.,  Dover^  Del. 

M.  J.  HoLLiNGER,  Snpt.j  Caledonia^  N.  Y. 

C.  S.  RicitAHDS,  Chemist,  Caledonia,  N,  Y. 

Wellman-Skaver  Engr.  Company,  Eugrs.,  Cleveland,  Ohio. 
Capitalization,  $250,000. 

P         Capacity,  375  barrels  a  day, 
MannfactnTers  Troquoift  brand  Portland  eenient. 
On  Erie,  Genesee  &  Wyoming,  Lehigh  Valley,  and  New  York 
Central  &  Hudson  River  railroads. 

f M* t nufa f'tu rr  r^H   Sfatf  tnfnf.l 

I  IriMjuois  Portland  Cement  Company  ia  a  Delaware  corporation^  with  prin- 

cipal offJcoB  at  Cleveland,  Ohio,  and  works  at  Caledonia,  N.  V.  The  lands 
owned  by  this  company  consist  tif  abtiut  400  acre^  of  n\arl  and  clay  defjosits 
bej<f  inning  one  mile  east  from  Caledonia,  N.  Y.,  and  extendinf^r  a  long"  the 
tracks  of  the  N.  Y.  C.  &.  H.  R.  R.  R.  and  the  Lehigh  Valley  R.  R.  for  a 
distance  of  about  two  miles.  The  marl  coin  prising  this  defKjsit  has  been 
thoroughly  sampled  and  analy/ed  at  all  pointn,  and  ccmsistB  of  a  fine  white 
carbonate  of  lime,  practically  free  from  all  impurities,  being  eapeeially 
free  from  magnesia,  which  ^  on  an  average^  amounts  to  only  about  three - 
tenths  of  one  per  cent.  The  deposit  is  so  near  the  surface  as  to  requir<* 
little  or  no  stripping,  and  has  an  average  depth  of  eight  feet.  The  deposit 
of  clay  is  free  from  pyrites,  sand  and  grit,  iind  contains  the  proper  ratio  of 


Use  Kejstouo  Motors  in  Ceitietit  PI  a  iit«.— Keystone  Electric  Co. 
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alumina  to  silica  to  insure  a  slow-setting  cement.  The  cement  is  guaran- 
teed to  stand  the  usual  standard  tests,  and  to  be  equal  in  all  respects  to 
that  of  the  best  brands.  It  is  especially  adapted  for  work  where  it  is  essen- 
tial that  there  be  no  shrinkage  or  expansion. 

JAMES  RIVER  CEMENT  WORKS,  Locher,  Rockbridge  Co.,  Va. 
TcJt^graph  and  Express  Office,  Glasgow,  Va. 
CiiAS.  H.  Locher,  Pres.,  Locher,  Va. 
H.  0.  Locher,  Sec'y  and  Treas.,  Locher,  Xw. 
•    Eben  Locher,  Gen.  Mgr.  and  Supt.,  Loclicr,  Va. 
Chas.  M.  Blackford,  Dir.,  Lynclibu rg,  Va. 
John  D.  Horsley,  Dir.,  Lynchburg,  V«. 
W.  T.  RucKER,  Chemist,  Locher,  Ya. 

Adams  Bros-Paynes  Company,  Sales  ALicnis,  T^ynchburg,  Va. 
Capitalization,  $30,000. 
Capacity,  200  barrels  a  day. 

Manufacturers   James   River   l)ran(l   natural    hydraulic   ce- 
ment. 
On  Norfolk  &  Western  and  Chesapeake  &  Ohio  railroads. 
KANSAS  CITY  &  FT.  SCOTT  CEMENI^  COMPANY,  Kansas 
City,  Mo.    Works  at  Ft.  Scott,  Kans. 
C.  A.  Brockett,  Pres.,  Kansas  City,  Mo. 
Howard  McCutchen,  Sec'y  and  Treas.,  Kansas  City,  Mo. 
P.  R.  Jordan,  Dir.,  Kansas  City,  Mo. 
Chas.  H.  Gardiner,  Supt.,  Ft.  Scott,  Kans. 
H.  Gardiner,  Chemist,  Ft.  Scott,  Kans. 
Chas.  Waidelich,  Engr.,  Ft.  Scott,  Kans. 
Ft.    Scott    Cement    Association,    Sales    Agents,    Kansas 
City,  Mo. 
Capital,  $50,000. 
Capacity,  700  barrels  a  day. 

Manufacturers  Double  Star  brand  Ft.   Scott  hydraulic  ce- 
ment. 
On  Kansas   City,   Ft.    Scott  &   Memphis;  Missouri,   Kansas  k 
Texas,  and  Missouri  Pacific  railroads. 

"VW  K  KENTT  (VKY  &  INDIANA  CEMENT  COiMPANY,  Jeffer- 
son ville,  Ind.     Works  at  Watson,  Ind. 

W.  IT.  Cook,  Pics,  and  Dir.,  Indianapolis,  Ind. 
C.  B.  Rous,  Sec'y,  Tn^as.  and  Dir.,  Jeffersonville,  Ind. 
J.  C.  Rous,  Supt.  and  Dir.,  Jeffersonville,  Ind. 
W.  F.  CuRRYEH,  Dir.,  Indianapolis,  Ind. 
H.  L.  Rous,  Dir.,  Frankfort,  Ind. 

\Vi<:sTERN  Cement  Comvaxy,  Sales  Aizent,  Louisville,  Kv. 
Ca|)ital,  $65,000. 
(Capacity,  1,500  barrels  daily. 

For  Cement  Macliiiiery,  address  Earle  V,  Bneoii,  Haveiiieyer  Bidg.,  N.  Y. 
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Maiiufaiturrrs    Eagle   brand    Louisvitlt^   natural    hydraulic 
eon  tent. 
On  Baltimore  &  Ohio  Southv,p?ilorn  niilruad, 
THE    KlN'DEHllOOK    PORTLAND    CEMENT    COMPANY. 
Indianapolis,  Ind.     Se(^  Note  A,  page  ITiS. 

hicorporators,  C,  A.  Kenyon,  F.  A.  Joss  iuid  H.  G.  Branden. 
CapitaK  $2,500;  authorized.  $900,000. 
KNIOKERBOCKI-IR     ("I^MENT      COMPANY,     Poughkeepsie, 
N.  Y.     Reported  Tnaiiufaeturere  of  pozznolana.     See  Note  B, 
page  152. 
WM.   KRAUSE  &  SONS   CEMENT   COMPANY,   1623   North 
Fifth  St.,  Philadelphia,  Pa.     District  Warehouse,  3119  Ameri- 
eau   St.,   Philadelphia,    Pa.     Works,   Martin's   Creek,   Pa.      See 
Note  B,  page  152.     (Applieation  has  been  made  for  change  of 
nanic  to  Martin's  Creek  Portland  Cement  Company.) 
Bernard  J.  Keause,  Pres. 
Wm.  Krause,  Viee-Pres, 

D.  C.  MuRTHER,  See'y. 
F.  B.  Banks,  Gen.  Mgr. 

Cable.  Thork  &  Co.,  Sales  Agents,  New  York  City. 
Wm.  Wirt  Clarke  &  Son,  Agents,  11   Gay  St  S.,  Balti- 
more, Md. 

Capitalization — See  Note  E,  page  152. 
Capaeity,  500  barrels  per  day. 
Mannfneturers  Kranse  brand  Portland  eenient. 
On  Bangor  &  Porthmd  and  Pennsylvania  railroads. 
THE  LAKEFTELD  PORTT>AND  CEMENT  COMPANY,  Owen 
Sound,  Ont..  Can.     See  Note  A,  page  1.V3.     Works  under  eon- 
st  met  ion  at  Lake  field.  Tiear  Ppter.^horo.  Ont.,  Can. 

Ineorpiorators:     John  ^[.  KilVioiim,  Roh't  P.  Eutehart,  W.  H. 
E.  Brevender,  F.  IL  Kilbouxn,  TL  B.  Smith. 
THE    LAWRENCE    CEMENT    COMPANY.  No.  1  Broadway, 
New  York  City,  Harri&on  Bldg.,'Philaflelpliia,  Pa.     Works    at 
Eddyville,  Hiekory  Bnsli,  Binnewnter,  N.  Y. 

E.  R.  ArKKHMAX,  Pres.,  No.  1  Broadway.  New  York  City. 
Henry  MoMtm'iRV,  Gen.  Snpt. 

Manufaetnrers     Hotfnmn,     Shield     and     Improved     Shield 

brands  Rosen  dale  natural  hydrfiulie  cement. 
Capitalization.    See  Note  E,  page  152. 
On  the  Wallkill  Valley  railroad  and  Bondoiit  Creek   (Hndson 
River). 

DYCKERHOFF  PORTLAND  CEMENT 

On  application,  E.  Thiele.  99  John  Street »  New  York,  will  maJI  to 
you  a  letter  explaining  the  defect  most  f requentiy  occurring  in  Port- 
land Cement,  and  statin ir  good  reasoii.s  why  for  important  work  the 
Dycicerhoff  brand  should  be  selected,  notwithstanding  its  higher  price* 
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/fROSENDALE  A 

BEACHS 


THE    LAWRENCE    CEMENT    COMPANY    OF    PENNSYL- 
A^ANIA,  1  Broadway,  New  York.    Works  at  Siegfried,  Pa. 
Capitalization.    See  Note  E,  page  152. 
T.  B.   Osborne,  Office  Sales  Agent,  No.   1  Broadway,  New 

York. 
i\  D.  Stout,  Office  Sales  Agent,  No.  1  Broadway,  New  York. 
TifE  Frank  E.  Morse  Co.,  Exchange  Sales  Agents,  17  State 
St.,  New  York. 

]\ranufactiirers  Dragon,  Paragon,  Mo Ji arch  brands  Portland 
cement. 
On  Central  Railroad  of  New  Jersey. 
LAWRENCEVILLE  CEMENT  COMPANY,  Binnewater,  N.  Y.— 

W.  N.  Beach,  Pres.,  No.  26  Cortlandt  St., 

New  York. 
U.  C.  Brewer,  SecV,  No.  26  Cortland  St., 

New  York. 
D.  A.  BARXUAirr,  Supt.,  Binnewater,  N.  Y. 
Berry  &  Ferglson",  Sales  Agents,  Boston, 

Mass. 
Smith,   Green    Co:mpany,    Sales     Agents, 
Worcester,  Mass. 

Capitalization.    See  Note  E,  ])a,uo  152. 
Capacity,  2,500  barrels  per  day. 

Manufacturers  Beacb^s  Rosendalc  brand  natural  hydraulic 
cement. 
On  Walkil]  Valley  railroad. 
LEHIGH  PORTLAND  CEMENT  COMPANY,  AUentown,  Pa.  Works 
at  West  Coplay  and  Ormrod,  Lehiirb  Co.,  Pa. 

PIarrv  C.  Tri-^xler^  Pres.  and  Dir.,  Al- 

lontown.  Pa. 
George  Ormrod,  Vice-Pres.  and  Dir.,  Al- 

lentown.  Pa. 
E.   M.   YorxG,   Treas.   and   Dir.,    Allen- 
town,  Pa. 
Alexander     S.     Shimer,     Dir.,     Allen- 
town,  Pa. 
James  K.  Mosser,  Dir.,  AUentown,  Pa. 
Geoiigi-  G.  Syki:s.  S(}c'y,  Allcntovrn,  Pa. 
CiiAin.ES  A.  Ma  rriiAM,  Supt.,  Alloiitown,  Pa. 
Capitalization.     See  Note  E,  pa<zo  152. 
Capacity,  4,000  barrels  daily. 
Manufacturers  Tiehi^h  brand  Portland  cement. 
On  TroTiion  railroad,  brancb  of  Lobio-b  A^alley  railroad. 


of  PORTLAND  1 1 


Combined  Curb  and  Gutter— Warren  Bros.  Co.,  143  Federal  St.,  Boston 
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Purthinfl  ftiiufnt  fo/ifpfitty — f'fiutiiUffff, 

[  MftN njacftfrrr^H  Statement.] 
The  Lehigh  Portland  Cement  Comiiany  have  an  annual  production  of 
lt500,{X)0  barrels  of  Portland  cement.  Their  works  are  located  at  Ormrod 
and  West  Coplay,  in  the  Lehif^h  Valley,  and  are  equipped  with  the  most 
niCKJern  and  up  to  date  machinery.  Their  brand  * 'Lehigh''  is  well  eatab- 
lished  and  known  \a  the  trade  aa  one  of  the  highest  grades  of  Portland 
cement  manufactured.  The  government  is  a  large  user  of  thin  bmnd  of 
cement,  and  the  testimonials  given  this  company  by  government  enginpers 
testify  to  the  high  tjuality  and  satisfactory  resultn  oV>tained  from  Lehigh 
Portland  cement.  The  f*ompany  enjoys  a  large  demand  for  their  cement 
throughout  the  United  States^  and  during  the  past  year  have  made  large 
shipments  abroad.  The  Kelley  Island  Lime  and  Transport  Company,  of 
Cleveland,  Ohio,  are  the  distributers  fur  the  Lehigh  Portland  cement 
throughout  the  west  and  south,  and  will  cheerfully  answer  all  correspond- 
enee  relative  to  this  brand  in  their  territory, 

L()[  iSVILLE  (T.MENT  COMPANY,  331  W,  Main  SL,  Louis- 
ville, Ky.  Works  at  Speeds  an/l  Watson,  Ind.^  and  LouIb- 
viik\  Ky. 

J.  B.  Speed,  Pres.,  LoiusYille,  Ky, 

Western"  Cement  Company,  Sales  Agents,  Louis ville,  Ky. 
Capitalization.     See  l^otc  E,  page  152, 
Capacity,  5,000  ban-els  per  day. 

Manufaetnrers    Speed's    ''Star"   brand,    Louisville    natural 
hydraulic  cement,  J.  Huhne  *'Star''  brand,  '^Horse  Shoe''* 
slow  settings  *'S*S"  brand,  slow  setting. 
On  Pittsburg,  Cincinnati^  Chicago  &  St.  Louis  railroad  (Speed^s 
Mill). 

On  Louisville  k  Nashville;  Pittsburg,  Cincinnati^  Chicago  & 
St.  Louis;  Chicago,  Indianapolis  &  Louisville;  Baltimore  &  Ohio 
Southwesteni ;  Cleveland,  Cincinnati,  Chicago  &  St.  Lonis ;  Chesa- 
peake &  Ohio;  Illinois  Central;  L^^uisville,  Henderson  &  SI  Louis; 
SontherD,  and  Tjouisville^  Evansville  &  St.  Louis  railroads  (Louis- 
%'ille  mill). 

On  Baltimore  &  Southwestern  railroad  (Watson  mill). 


r 


t  PORtij\fyo)j 


LEHIGH 


BRAND 


Is  strongly  recommended  and  iiBed  by 
United  States  Grovernnient  Eugincf^rs, 
Arehitect-B,  FJuilders  and  Cob  tractors. 


GUARANTteO  FOR  UNirORMITY*  STRENGTH  AND  DURABIUTY. 

Writ«  for  CataloifU6.s. 

Lehigh  Portland  Cement  Co. 


CapKltr.  4,000  barrel!  dail^. 


ALLENTOWN,  PA. 
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THE  T.T:PT()X  POirrLAND  CEMENT  COMPANY,   Liipton, 
^lieh.     Soe  Noto  A,  page  152. 

(teo.  T.  Stanley,  Pres.,  Lupton,  Mich. 
Edwakd  a.  Worthington,  Vice-Pres.  and  Treas.,  Chicago. 
Walter  Higgs^  Sec'y,  Chicago,  III. 
Wm.  C.  Edgar,  Asst.  Sec'y,  Chicago,  111.    . 
Authorized  capitalization,  $1,260,000. 
Proposed  capacity,  1,200  barrels  a  day. 
MANKATO  CEMENT  WORKS,  MaBkato,  Minn.     See  Note  F, 
page  152. 

P.  H.  Carney,  Lessee  and  M^r.,  Mankato,  Minn. 
H.  E.  Carney,  Asst.  Mgr.  and  Soc'v,  Mankato,  Minn. 
P.  H.  Jordan,  Supt.,  Mankato,  Minn. 
Capacity,  60  baiTels  per  hour. 

Manufacturers  Mankato  and  II.  S.  G.  brands  natural  hy- 
draulic cement. 
On  Chicago,  St.  Paul,  Minneapolis  &  Omaha;  Chicago  &  North- 
western; Chicago,  Milwaukee  &  St.  Paul,  and  Chicago  Great  West- 
ern railroads. 
MANLTUS  LIME,    PLASTER    AND    CEMENT    COMPANY, 

Manlius,  N.  Y.     See  Noto  A,  page  152. 
'IMARQITETTE  PORTLAND  CEMl^XT    COMPANY,    LaSalle, 
11].      Works     in     Deor      Park     (lien.      See    Notes    B    and   E, 
page    152.  < 

Dickinson  Cement  Co.,  Sales  Agenls,  031  Marquette  Bldg., 
Chicago,  111. 
On  Chicago,  Burlington  &  Quiiu^y  railroad. 
MARYLAND  CEMENT  COMPANY.  Builders'  Exchange,  Balti- 
more,  Md.     Works   at   Sparrow's   Point,    Md.      See    Note    D, 
page  152. 

Frank  H.  Sloan,  Prcs.,  Baltimore,  Mrl. 
Egbert  C.  Cole,  Sec'y,  Baltimore,  Md. 
B.  G.  Boilleau,  Treas.  and  Gotl  ^Igr.,  Baltimore,  Md. 
John  L.  Given^  Engr.,  Baltimore,  Md. 
Wm.  Wiirr  Clarke  &  Son.  115  Gay  St.,  Baltimore,  Md.,  Sales 
Agents. 

Capitalization.    See  Note  E,  page  152. 

Mniiufacturcrs    Penn,    Toltoe,    Patapsco    and    Khinoceros 
hrands  Portland  cement  ({(ozziiolana). 


ANY    QUESTION    RELATING    TO    CEMENT 

WILL  BE  ANSWERED  ON    REQUEST.      IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL   ENGINEERING    CO. 


F.  B.  HOLMES  &  GO. 

GENERAL  SALES  AGENTS 

Wyandotte  Portland  Cement 

I  FOR  SIDEWALKS  I 


BEST  COLOR  OF  ANY  CEMENT  ON  THE  MARKET,  PROVED  BY 
MANY  MILES  OF  THE  BEST  SIDEWALKS  IN  THE  COUNTRY 


GUARANTEED  EQUAL  TO  ANY 

A  HIGH-GRADE  PORTLAND  CEMENT 

EXTENSIVELY  IN  USE.  STRONGLY  INDORSED  BY  LEAD- 
ING CONTRACTORS  AND  USED  BY  A  NUM  BER  OF  PORTLAND 
CEMENT  COMPANIES  IN  THE  CONSTRUCTION  OFTHEIR  OWN 
PLANTS.    FOR  INFORMATION  AND  PRICES  WRITE  TO 


r.  B,  HOLMES  &  CO.,  DETROIT,  MIGM. 
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MICHIGAN  AIKAU  COMPANY,  Wyaudon.  .  MiclL— 

^ySj*^  [{■It WIN   Foul),  Pres.,  Wvaiidnl.tt\  Mich. 

'^^       J.    li.   FoiUK  J  I!.,  Vice-Prcri.    and  Gen.    iMgr,, 

Wyandotte,   xXHch. 
/*.    ]u3     ''•   ^''   F^^'tf^^     Sec'y    and    Trea^.,     V¥vandotu\ 
^^S        Mich, 
i^^^^?     0.  S.  Bftton-,  Ohemist,  Wyandotte,  Midi, 
yirmw*^         F.  B,  Holmks  &  Co.,  Cfm.  Kales  Agents,  i^aii]- 
^MX^^  niond  Bldtr.,  Detroit,  ^liiii. 

( Japi  1  al  i nation,  $2,500,000. 
Capacity,  500  barrels  a  day. 

Mannfaeturers   Wyandotte   braiitl     Portland   cenieiit. 
On  Michigan  Central,  Lake  Shor^^  and  Michigan  Sonthern,  aiitl 
DetToit  &  Lima  Northern  railroad?,  and  tbi^  Detroit  river. 

RESULTS  OF  TESTS. -The  following  testa  were  made  (Ij  by  H.  C- 
Bailey,  cement  tester,  city  of  Chit-ago,  report  dated  Februarj^  13,  UX)l,iind 
{2}  by  R.  H.  McCormiek,  city  engineer,  Uetrutt,  Mich.,  re[K>rt  dated  Feb- 
ruary 15,  1901.  In  the  latt4>r  case  no  taniping  waft  doDe  in  makinjf 
briquettes. 

Texsilic  StEBJiOTH. 

>leiit.  1  <*fiiieut  to  :i  Kami. 

(1)  m  (1)  (2) 

7  days., 618        597  :i51        224 

28  days ,,.859        733  481        343 

Fineness* 

(1)  {2) 

On  No.  100  aieve 96.2  per  cent.        98  per  cent. 

[  Ma  u  ffft  ( f  f  n  i  'f  r '  h  St  a  fe-ntnit.] 

F.  B.  Holmes  <fe  Co.^  general  wales  agents  for  Wyandotte  Portland  cement, 
present  the  product  on  its  merits.  The  use  of  tife  cement  for  Biore  thao  & 
year  and  a  half  on  public  work  in  Chicago*  in  Detroit  and  other  cities  of 
Michigan,  inebiding  sidewalks,  and  in  fotmda lions  for  machinery,  has  been 
eminently  satisfactory .  The  thoruugli  manner  in  which  the  manufacture 
of  the  cement  is  conducted,  the  uniformity  aud  hi«4:h  quality  of  the  raw 
materials  insure  a  uniform  product  of  th©  high  f| vial ity  shown  by  the  above 
testa,  t^ifty  thousand  barreb  of  Wyandotte  cement  have  been  used  in 
public  work  in  the  city  of  Chicago;  6,(X.H)  biirrels  were  used  in  fouDdations 
for  machinery  in  Edward  Ford  yjlate  ^lass  works,  Toledo;  4,CKXl  barrels  in 
sidewalk  work  in  Wyandotte  and  Rochester,  Mich-;  4,000  barrels  in  founda- 
tions for  Detroit  water-works  pumt^s;  5,U00  barif  Is  in  all  by  the  Detroit 
board  of  publii^  works;  3,500  barrels  in  court-houar,  Detroit,  mosaic  work; 
large  quantities  in  constructing  several  of  the  lar^e  new  cement  plants  in 
Miehii^an  and  Indiana.  A  booklet  teiUng'  what  m  said  about  Wyandotte 
cement  by  those  whf»  have  used  it  will  be  sent  on  request  to  the  office, 
Hammond  building,  Di  tmit,  Mich* 

MICHmAN  PORTLATn)  CEMENT  COMPAKY,  Coldwater,  Mich. 
Works  at  Coldwater  and  Quincy,  Mich* — 

L.  W.  Wing,  Pres.,  Mgr.  and  Dir.,  Coldwater,  Mich. 
S.  H.  Bassett,  Yice-Pres.  and  Dir.,  Chicago,  III. 
W.  L,  Holmes,  Treas.  and  Dir.^  Detroit,  Mich, 

See  UlaBtrated  advertlseiueiit  #f  FairbaiikB'  Cement  Testlug  Machine. 


CEMENT  MANUFACTUREKS. 
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E,  K>  liooT,  8ec'y,  Ocjhiwater,  Midi. 
L.  B,  Taylor,  Dir.,  Adrian,  Mieh, 
J.  T.  Holmes,  Dir.,  Detroit,  Mich. 

C.  Smallshaw,  Supt.  of  Factories,  Coldwnten  Mirh, 
.  E.  Brown,  Chief  Chemist,  Cohlwjiter,  I^Iit-b. 
L  Post,  A&Bt.  Chemist,  Coldwatt^T,  Mieh, 
TT.  R  DiBBERT,  Chief  Engr.,  Coldwat^r,  MitlL 
P.  Tafel,  Chief  Chemist,  Qiiincy,  Mich, 
A.  Hbyman,  Asst.  Chemist,  (^iiincy,  Mich. 
J.  L.  Olakk,  Chief  Engr,,  Q^ii^icY.  Mich. 
8.  TT.  Babsett,  Mgr.  Bale^  Dept^  827  Marquette  Bklg.,  Chi- 
cago, 111, 

Capitalization,  $2,500,000. 

Manufacturers  Woherine  and  Eclipse  brands  Portland  ce- 
ment. 
Capacity,  1,500  barrels  of  each  brand  per  day. 
On  Lake  Shore  &  Michigan  Southern  railway. 
THOS.  MILLED  &  SOKS,  Wayland,  N.  Y.     See  Kotes  B  and  F, 
page  15S. 

A.  J.  McBi^iAN  &  Co.,  Agents,  Chicago,  Til. 

Manufacturers  Way  land  brand  Portland  cement- 
On  Delaware,  Lackawanna  &  Western;  Erie  &  Pittsburg;  Shaw- 
Tjint  &  Northern  railroads. 


L,  M.  Wing,  Pren.     S.  H.  Basset T/Vice-Pn'H.    Wm.  L.  HoLwaa. Treas.     E.  E.  Root,  Sec. 


[tip  Portland  (etfltCo. 

MAM  FAC  ■]  rUKFiS  OF 

High-Grade  PDniand  Cement 

Gintnl  Sal«  Of1lc«t ...  PMdi-qiutlta  iuildlitfl, 
CHICAGO^  IL1-,  U.  $.  A. 

FAtTL>FtiEiH— Branch  Cuutity,  MicL. 


Our  "  Wolverlujj"  and  ^'Eclipse"  brands  of  Araericati  Portliiml  Cement  are  bcnn^ 
extensively  plact^d  on  the  market  under  the  GuAaANTEE  of  thin  Company,  hs  to  their 
beini^  ei|iial,  if  Dot  iiUTJorior,  to  any  other  e:rade  of  American  or  foraiRij  Porthmd  cument ; 
tLat  they  wiU  stand  aU  to.Ht^  to  which  Portland  cement  is  nsuaUy  subjected— both  bc^m^ 
particularly  adapted  for  sidewalk  porposes:  the^  are  uniform,  finely  Brroiind  and  with 
Mand'C&rryitiK  qualitiai^  unyui-pawsed. 

It  afford**  OK  [jleasnre  to  refer  to  the  fact  that  they  were  largely  used  on  the  df mnat^Q 
caniil  at  Chicago,  whore  each  nod  every  car  had  to  underiu'o  rigid  iusiJBctiou  and  tei^t^, 
and  our  resnlta  were  highly  sati.sfactory  t^s  coraparod  to  the  other  cements  offeree!  for 
use  OD  tliat  work. 

We  deaire  our  extensive  facilitiijH  and  experience  to  redound  to  the  benefit  of  our 
custonaei'st  in  every  way,  and  any  information  or  wujBrgastions  we  can  oflfer  them  for  the 
profitable  and  ecoooniical  handling  of  Portlnnd  cernnint,  will  be  chBerfiiUy  furnished  on 
requent.  W**  roTi«tantly  carry  in  ?itock  a  heavy  qountity  of  agetl  cements  which  places 
us  in  position  at  any  and  all  timers  fo  make  prcujiiJt  shipment. 
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MILWAUKEE   CEMENT   COMPANY,  No.    7   Plankinton   Bldg., 
Milwaukee,  Wis. 

Samuel  Marshall,  Pres.  and  Dir.,  7  Plank- 
inton  Bldg.,   Milwaukee,  Wis. 
/£^m  W  A£A\     '^'  ^'  Berthelet,  Vice-Pres.,  Supt.  and  Dir., 
IPS^  *    fl^i\         7  Plankinton  Bldg.,  Milwaukee,  Wis. 

John  Johnston^  Treas.  and  Dir.,  7   Plank- 
inton Bldg.,  Milwaukee,  Wis. 
Geo.  S.  Bartlett,  Sec'y,  7  Plankinton  Bldg., 
Milwaukee,  Wis. 
B.  K.  Miller,  Jr.,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wis. 
F.  A.  HiNMAN,  Dir.,  7  Plankinton  Bldg.^  Milwaukee,  Wis. 
Howard  Greene,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wi<. 
Wm.  Plankinton,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wis. 
Capitalization,  $350,000. 
Capacity,  3,800  barrels  daily. 

Manufacturers  Keystone  brand  natural  hydraulic  cement. 
On  Chicago,  Milwaukee  &  St.  Paul;  Chicago  &  Nortwestern, 
and  Wisconsin  Central  railroads. 
Analysis  of  the  cement  shows: 

Silica •. . . .  .23.16vr 

Alumina 6.33 

Iron  Oxide 1.71 

Lime 38.08 

Magnesia 18.38 

Potash  and  Soda 5.27 

Carbonic  Acid,  Water,  etc 7.07 

[Manufacturer''s  Statement,] 

The  Milwaukee  Cement  Company,  founded  in  1875,  has  the  unequaled 
resources  of  the  largest  and  deepest-faced  quarries  known  to  this  country 
and  two  mills  of  1,SK)  and  2,500  barrels  daily  capacity,  filled  with  the  latest 
improved  machinery.  All  of  the  railroads  entering  Milwaukee  are  con- 
nected to  both  plants  by  several  miles  of  sidetracks  owned  and  controlled 
by  the  company.  Of  the  many  millions  of  barrels  of  this  cement  used 
throughout  the  middle  and  western  states  in  different  constructions,  all 
stand  as  monuments  to  its  quality.  The  company  is  recognized  as  one  of 
the  most  substantial  and  progressive  of  its  kind,  always  in  line  for  im- 
provement and  advancing  the  proper  use  of  this  important  material.  Its 
management  takes  ])leasure  in  extending  a  cordial  invitation  to  all  engi- 
neers, architects,  contractors,  and  others  interested,  to  visit  the  mills,  as  a 
thorough  investigation  will  convince  the  most  skeptical  of  the  natural  ad- 
vantages possessed  by  this  company,  of  its  intelligent  and  up  to  date  man- 
ufacture, assuring  the  quality  of  its  product  as  one  of  the  best  of  natural 
hydraulic  cements. 

MONOLITH  POKTLAND  CEMENT  COMPANY,  Ltd.,  Battle 
Creek,  Mich.    Works  at  Bristol,  Ind.,  under  construction. 
Gen.  Jas.  S.  Clarkson,  Pres.,  New  York  City. 
Lycurgus  McCoy.,  Vice-Pres.,  Battle  Creek,  Mich. 
Harrie  T.  Harvey,  Sec'y,  Battle  Creek,  Mich. 

The  Keystone  Electrical  Traiismissiou  is  Best  for  Cement  Machinery. 


4,000 

BARRELS 


In  successful  use  for  the  past 
twenty-five  years  in  most  of 
the  important  constructions, 
Government,  Municipal  and 
Private,  in  the  middle  and  west- 
ern states.  The  accepted  stand- 
ard  of   the    U,    S.    Government. 


nii«iiuiit[ :  anm :  (onprnii 


ROOM   T.PLANKINTON   BUrLDING, 

MILWAUKEE— WISCONSIN 
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Mnmtlifh  Portland  Crmrnt  Coinpany — Continued* 

Wm.  M.  White,  Treas.,  Ohicago>  111. 
C.  L.  Carman,  Gen.  Supt.,  Bristol,  Ind. 
Capitalization,  $1,500,000. 
Capacity,  1,000,000  barrels  a  year. 
Manufacturers  Monolith  brand  Portland  cement. 
Oil  Lake  Shore  &  Michigan  Southern  railroad. 
N^ ATIONAL  CEMENT  COMPANY,  15  Second  National  Bank- 
Building,  Pittsburg,  Pa.    Sec  Note  A,  page  152. 
Ceo.  W.  Hackett,  Sec'y. 
W.  J.  Prentice,  Mgr. 
NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  Toronto, 
Out.     See  Note  A,  page  152. 

Wm.  F.  Cowhorn,  Dir.,  Jackson,  Midi. 
P.  W.  Stanhope,  Dir.,  Toronto,  Ont. 
Wm.  Pinkerton,  Dir.,  Toronto,  Ont. 
Albert  Carman,  Dir.,  Stratford,  Ont." 
R.  H.  McWiLLiAMS,  Dir.,  Owen  Sound,  Ont.  ♦ 

NAZARETH  CEMENT  COMPANY,  Nazareth,  Pa.      See  Note  E, 
page  152. 

F.  A.  Stratton,  Pres.,  Mt.  Vernon,  N.  Y. 
H.  L.  Merry,  Vice-Pres.,  100  Broadway,  N.  Y. 
Geo.  F.  Coffin,  Treas.  and  Sec'y,  Easton,  Pa. 
P.  H.  Hampson,  Mgr.  and  Asst.  Treas.,  Naza- 
reth, Pa. 
Elvin  U.  Leii,  Supt.,  Nazareth,  Pa. 
W.  Elwood  Snyder,  Chemist,  Nazareth,  Pa. 
CiEARLES   Warnkk    Co.,    Sales    Agents,     Wil- 
mington, Del.,  Philadelphia,  Pa.,  fifi  Maiden  Lane,  N.  Y. 
Capacity,  1,400  barrels  a  day. 

Manufacturers  of  Nazareth  brand  Portland  cement. 
On  Bangor  &  Portland  branch  of  l^cl aware,  Lackawanna  &  West- 
ern railroad. 

RESULTS'OF  TESTS.— T^e  following  results  of  test  are  published:  In 
the  tables  (1)  ^ives  the  results  of  tests  at  the  laboratory  of  the  Philadelphia 
water- works,  ({.  S.  Webster,  chief  engineer,  Chas.  H.  Clifton,  engineer  in 
charge  of  tests,  April,  1900;  (2)  by  Booth,  Garrett  &  Blair,  Philadelphia, 
December,  1899;  (3)  at  engineer's  office,  United  States  Army,  Fort  Dela- 
ware, Del.,  F.  C.  Warner,  assistant  engineer,  February,  1900:  (4)  Lathbury 
&  Spackman,  1619  Filbert  street,  PhiladelT)hia,  Pa.,  December  5,  1899,  rf 
sec/.;  (5)  ditto,  August  11,  1899,  (6)  ditto,  February  6,  1900,  ct  seq . ;  (1)  Dr. 
Henry  Fni^hling,  17  South  Twelfth  street,  Richmond,  Va.,  March,  1900. 

Fineness.  No.  50  Sieve.  No.  1(K)  Sieve.  No.  200  Sieve. 

(1)    100.    pt^rcent W-TpcM-cent  cSl.    jjer cent. 

(2) 99.9        "         9S.»)        "         K\. 

I'M    ...     UK).  "  99.0        "         

(4)    "  99  :{        "         ST. 2 

(5)    ....  "         97.4        "         S4.1 

«)l    "         99.5        '•         S7.7 

(7)  .         99.0  "         9S.t;         "  

For  anything  used  in  a  eenient  factory,  write  The  Bonnet  Co.,  Canton,  0. 


♦2iU  per  cent,  wat^r.  fH'  per  cent,  water*  ^7  days  in  air.  ftliJ  per  cwiL  water. 
U  14!i^5  per  cjent*  water. 

-Vll  briquettes  wi»re  kept  oav  day  in  air  and  remainder  of  time  in  water,  {Except 
as  noted. 

{Mf(n if/afftfrtr's   S/aff  ttirfif. ] 

The  Conditions  Imposed  and  the  Results  of  One  of  the  Foundation  Job* 
Wherein  Nazareth  Was  Used. 

The  work  was  located  at  the  plant  of  the  Ce^da^  Hollow  Lime  Company, 
Chester  Valley^  Pa.,  where  a  LTUfiher  plant  of  800  tons  daily  capacity  was 
constructed.  The  ledge  of  rock  on  which  the  crush er  foundatioDB  must  be 
located  extended  dia^nally  upward  at  about  forty-fivedejLjreea.  This  plant 
was  located  about  150  feet  frtun  the  face  of  the  quarry  and  U{>on  the  flame 
stratum.  Two  Blake  eruwhers.  mamifaetured  by  the  Farrell  Foimdry  and 
Machine  Company,  of  C^mnecticut.  were  uaed,  each  weighing  twenty  tons, 
arid  each  capable  of  LTUshin^  forty  t<-in8  of  stoile  per  hour.  The  foundations 
ware  erected  of  proiortions,  one  ]mrt  Nazareth  Portland  C*ement,  two  parts 
bar  sand^  fovir  parta  limestone  screenings  and  six  parts  li^-icch  cru,shed 
limestone,  making  a  total  of  one  part  cement  to  twelve  parte  of  the  aggre- 
gate by  volume.  These  are  abcmt  the  proportions  of  the  hloek  shown  in 
our  advertisement,  jiage  ^2h4.  Since  their  erection  one  year  ago,  the  crush- 
ers have  been  operating  steadily,  the  main  shaft  turning  at  300  revolutions 
per  minute,  and  heavy  blasting  going  on  eonttnually  at  the  faee  of  the 
quarry,  IfiO  feet  from  the  foundations.  The  construction  stands  today  as 
titrong  and  substantial  as  the  day  it  was  temple  ted. 

NEW  ALBANY    CEMENT    COMPANY,    New    Albany,    IikL 
Work.s  at  Haiis?^dak\  Ind,     8c*  Note  B,  page  L5^. 
Western^  Cement  Co.j  Sales  Agents,  Louisville^  Ky. 

Maiiufaeturere  of  Crown  brand  Louisville  natural  hydraidic 
eenient. 
On  Pitti^ljurg,  Cincinnati,  Chicago  &  St.  Lonis  railroad. 


See  ^firdyke  4^  .>lariiiaa  Ta.'s  Mdverli^omoiil  at  Cement  lllai-tiiner|* 


1 


i 


FOR  ECONOMY  IN  CONCRETE 

..e  NAZARETH 
PORTLAND  CEMENT 


ii 

r 

1      —      .          -f-       '  »                             ...         _                              '««'l«  kMV 

This  Slab  of  Concrete  was 
sawed  from  a  block  of  the  following  proportions: 

r  2  parts  bar  sand. 
1  part  Nazareth,  -j  4     **      screenings  (stone). 
Cs    "      11  o-inch  stone. 


202  TONS 


CRUSHING  TEST 

AFTER  28  DAYS  ^\JJ^      I  VFIIC?   per  cubic  foot 


Write  for  Lime  and  Cement  Note  Book      FREE 

CHARLES  WARNER  CO. 

NEW  YORK  — PHILADELPHIA— WILMINGTON 
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THE  NEWARK  AHD  KOSEITOALE  UME  AND  CEMENT  COM^ 
PANY,  821  Pnideiitial  Bldg.,  T^ewark,  N.  J. 
Sales  office,  39  Coii^landt  St.,  New  York, 
Works  at  Whiteport,   IJlBtcr   county.   New   York. 
Shipping  wharf  at  Eddyville,  Ulster  county,  New  York, 
H.  F.  Baldwin^  Pres>,  Newark,  N.  J. 
W.  L.  Lyman,  Yice-Pres.,  Newark,  N.  J. 
O.  B.  MocKKiDOE,  Trea!5,,  Newark,  N.  J. 
A.  Delano,  Sec'y,  Newark,  N,  J, 
P.  H.  DoBEMUS,  Snpt  of  Works,  Whiteport,  N.  Y. 
Tiio.s.  M.  Magiff,  Gen,  Sales  Agent,  39  Cortlandt  St,  N.  Y. 
Manufactnrers  New^ark-KcKsen  dale  brand  Datura!  hydraulie 
cement. 
Oil  Walkill  Valley  branch  of  West  Shore  railroad. 
'l^HE  NEWARK  LIME  AND  CEMENT  MANrTFACTimiNO 
COMPANY,  Newark,  N.  J.    Worky  at  Rondout,  N.  Y. 
Calvin  Toaikins,  Pres.,  120  Liberty  St.,  New  York  City. 
Walteh  To:^fKiNi=;,  Sec'y,  120  Liberty  St,,  New  York  City. 
Calvin  Tom  kins,  120  Lilxn-ty  St.^  New  York  City,  Sales  Agt. 
Capitalization.     See  Note  E,  page  152. 
Capaeity,  300,000  barrels  a  year. 

Maniifaeturers  Old  Newark  brand  natural  hydraulic  cement. 
On  Ulster  &  Delaw^are  railroad  and  Hudson  river, 
HEWAYGO  POETLAND  CEMENT  COMPANY,   Newaygo,  Mich. 
Works  under  construction. 

D.  MoCoOL,  Pres.,  Newaygo,  Mich. 
Wm.  Wbtgi[t,  Viee-PreB.,  Newaygo,  Mich, 
B.  T.  Bkckeh,  Tieas,  Newaygo,  Mich. 
F,  C.  BiGELOw,  Dir.,  Milwaukee,  Wis, 
H,  D.  Higinbotham,  Dir,,  Chicago,  111. 
Gerhaud  Beckkh,  Dir.,  Milwaukee,  Wis. 
W.  NoKTHUP  McMillan,  Dir„  St.  Louis,  Mo. 
(capitalization,  $2,000,000. 
Capacity^  1,000  barrels  a  day. 
Mannfacturers  Gibraltar  brand  Portland  cement. 
On  Pere  Marquette  railroad. 

ReHUL-TH  UF  TESTtt. 

FirioneBS. 

No.    50  sieve 99^, 

No,  100  sieve _  , , .95.3 

No.  200  sieve 77 

Time  of  Heitting, 

laitial  aet. .... 10  minutes. 

Final  set 5  boyrs,  10        *' 

Teoiille  Strengtli. 
Time.  Seai.  I  ceTiieut,  3  saod. 

I'day,,., ...285  lbs. 

7  days. ,7(5^    ^'  277  lbs. 

28dava 819    -  :M2    •' 

9  months 872    **  490    ** 


J 


NEWAYGO 
PORTLAND  CEMENT  00. 


Capacity,  1,000  Barrels  Per  Day. 


Grade  ^^^L'^-^^Hi^iQM^^^^^^^  Quality 


MANUFACTURERS  OF 


GIBRALTAR 

BRAND 
PORTLAND    CEMENT 


It  Stands  the  Severest  Tests. 


Gibraltar  Portland  Cement  is  the  Best  for   C|QF\A/ALKS 
It  has  the  Gray  Color.  - 


WE  HAVE  ADVANTAGES  FOR  QUICK  SHIPMENTS. 
Ask  us  for  Prices  or  Information. 

NEWAYGO  PORTLAND  CEMENT  CO. 

NEWAYGO,    MICH. 
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'ettfaffifn  prtrtfntifl  Cenifttf  Cottipauj/ — UnutiHitctJ. 

[Ma tni/ffrfitri^r'i*  Sftrfr m ft* /; ) 
The  worka  of  the  Newayjtfo  Portland  Cement  Corajjany  have  a  capacity  of 
,000  barrela  per  day,  and  are  the  prcxiuet  of  the  beat  eDjarineering  skill  ob- 
tainable. The  buildings  are  steel  and  Viriek  cunstriiution  throughout,  and 
are  equipped  with  nothing  but  the  most  modero  and  substantial  machin- 
ery. They  are  operated  under  the  eompany'B  own  2, 000  horse- power  hy- 
draulic plant,  whieh  diwtribute.s  the  pi>wer  eleetrically,  thus  insuring  in  a 
simple  and  eouveniont  manner  at  a  minimum  et^^t,  the  raost  perfect  grind- 
ing, mixing  and  calcining  possible.  The  unique  feature  of  the  plant  is  its 
double  cheek  system  of  testing  raw  materiril  as  well  as  slurry  and  finished 
product.  The  raw  material  'm  unsurpassed  for  jnirity  and  uniformity.  The 
Newaygo  Portland  Cemt^nt  Com|)any  producer  but  one  grade  of  cement,  and 
that  of  the  very  highest  quality.  It  is  called  the  Gibraltar  brand.  One  of 
the  marked  characteristics  of  this  brand  is  its  beautiful  gray  color,  so  much 
eought  after  by  sidewalk  builders.  The  shippinH^  facilities  from  Newaygo 
are  unsurpassed,  the  factory  being  located  on  a  main  line  of  railroad  to  all 
points.  The  Newaygo  Portland  Uement  Comx>any  will  be  pleased  to  quote 
prices  u(x»a  request,  and  promise  prompt  and  courteous  replies  to  all  in- 
quiries. 

NEW  ENGLAND  PORTLAND  CEMENT  COMPANY,  Stain- 
ford,  Conn. 

Not  jet  in  operation. 

Capitalization.     8gc  Note  E,  pege  152. 

Manufacturers  White   and   Pure   brand   hydraulic   cement. 

(pozziiolaTia?) 
New  York,  New  Haven  (Jt  Hartford  railroad  and  Long  Is- 
land Sound. 
NEW  JEESET  PORTLAND  CEMENT  COMPANY,  rerlli  Amhoy, 

NT,  J,     See  Note  B,  pn^e  lo2;  :ilso  ile-f^eriiUiuns  of  works. 
I  Capitalization,  $00,000. 

I  Capacity.  100,000  bairels  a  year. 

I  Manufacturers  of  Climax  brand  Portland  cement  (fM^KZini- 

iana). 
&  W.  C.  NEWMAN,  Akron,  N.  Y.     Soe  Note  F,  page  153. 
ITniox  Akiion  Cement  Co.,  141    Erie  St.,  Bnf^alo,  N.  Y., 
Sales  Agents. 
Manufaetnrers  Akron  Eed  Star  brand  natnral  hydraulic  ee- 

inent. 
New  York  Central  iS:  Hudsoit   Kiver  railroad. 
YOtiK  AND  liOSKXDALE  CEMKXT  COMPANY,  Ron- 
(lout,  N.  Y.     Sales  of!lee,  280  Broadway,  New  York  City.  Works 
at  Wilbur  d^  Rogendale,  N.  Y, 

\Xm.  C.  MojiTox,  A&st.  Trt^as?.,  Hondout,  N.  Y. 
Oapitalizaiion,  $250,000, 


Oi 


II.  L. 


On 
NRW 


On 


Capaeity.  5J)00  barrets  a 
M ; n  1  u f a et  u  ri  rs    H  rookl  y 1 1 

ceuK'nt. 
Didaware  <X'    [IikIhh]  eana! 


day. 

Brid^^e   branti    natural   bydraulie 

and  Wnlkill  Valbn   railroad. 


HOW  TO  HELP 
BUSINESS 


In  plans  for  building  up  business 
reputation — really  the  first  essential 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  ail  that  is  good. 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  them  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — if  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
pro.ij^ressive  and  wide  awake. 

Municipal  Engineering  Co. 


See  What  Others  Say 
About  Our  Service 

¥fli>t  An  Advrtitamant  Did 
In  Tan  Days 

Chicago,  III.,  Nov.  24,  1900. 
Hanlcipal  Ensrineering:  Co. 

Gentlemen:  Last  month  we 
placed  an  advertisement  in 
-your  riasrazlne,  which  ap- 
peared for  the  first  time  In  tne 
November  numl>er,  and  which 
gave  us  the  benefit  of  your 
advance  information  bulletin 
service.  From  this  bulletin 
we  obtained  information 
which  led  to  the  sale  of  two 
of  our  concrete  mixins:  ma- 
chines, within  ten  days  after 
the  advertisement  first  ap- 
peared. 

We  are  much  pleased  at  the 
promptness  with  which  re- 
tarns  have  been  realized,  and 
beg  to  express  our  appreci- 
ation of  your  Hag^azine  as  an 
advertising  medium,  and  also 
the  great  help  which  your 
bulletin  service  has  proved  to 
us.    Yours  very  truly, 

McKELVEY  CONCRETE 
MACHINERY  CO. 

One  Job  That  Mora  Than  Ite- 
paid  Tham 

Chicago,  III.,  Oct.  31,  1900. 
TIm  nunicipal 

Engineering  Hagazine. 

Dear  Sirs:  The  first  of  Jan- 
uary last,  we  placed  an  ad- 
vertisement in  your  Haga- 
zine,  and  also  subscribed  to 
same.  Believing  that  credit 
should  be  given  when  due, 
we  desire  to  write  and  advise 
you  that  we  have  secured, 
through  the  advance  infor- 
mation on  contemplated 
work,  very  valuable  infor- 
mation to  us;the  past  year, 
and  in  fact,  we  have  secured 
through  your  flagazine  one 
job  of  which  we  knew  noth- 
ing before,  which  more  than 
repays  us  for  the  cost  of  the 
advertisement. 

In  our  business  we  are  de- 
sirous at  all  times  of  securiflf 
recommendations  for  our  ma* 
terial  and  feeling  that  possi- 
bly you  have  the  same  desire 
in  this  line,  we  write  you  as 
above.  If  this  is  of  any  serv- 
ice to  you  you  are  at  liberty 
to  make  use  of  it. 

Yours  truly, 

THE  CLEVELAND  STONE 

CO. 

(Signed)  C.W.Walters. 

Western  Agent. 
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NEW  YOEK  CEMENT  COMPAHY,  No,  29  Broadway,  Wew  York 

City.    Works  at  Lofevcr  FalU,  Ulster  county,  New  York. 

I      John  Milli^r,  PreB.^  29  Broadway,  New  York  City. 
Benjamin  Cochran,  Sec*y,  2d  Broadway,  New  York  City. 
•  Thomas  Miller,  Jr.,  Treas.  and  Gen.  Bupt.,  29  Broadway, 
■      New  Y^ork  City. 
J.  M.  Miller,  Dir.,  28  Broadway,  New  York  City. 
A.  McLAgGiiLiN,  Supt.  Mining  and  Manufiictiiring,  Leruvor 
Falls,  New  York. 
Thos.  Craig,  Chief  Engr.,  Lefever  Falla,  N.  Y. 
Capitalization.     See  Note  E,  page  153. 
Manufacturers  Ro&endaie  hydraulic  cement  brand   natural 
hydraulic  cement. 
On  Delaware  &  Hndson  canal^  near  Walkill  Valley  railroad. 
OKTPIAMPTON    POETLANB  *  CEMENT    COMPANY,    26 
Broadway,  New  York.  Works  at  Stoekertown,  Pa.    Nearly  ready 
for  operation.     Sf*e  Note  C,  page  Ir'aS. 

James  H.  Snow,  Pres.^  2(i  Broadway,  New  York. 
B.  Sherwood  Dunn,  Sec^y  and  Treas.,  26  Broadway,  N.  Y. 
Daniel  Piersqn,  Jr.,  Yice-Pres.  and  Gksn,  Mgr.,  26  Broad- 
way, New  York. 
Capitalization.    See  Note  Ej  page  162* 


B E  N J .  C 0 C  M  R  A  « ,  Sec nt  ta wr. 


OFFICE 

29    BROADWAY 


iCOLUMBfA   ©UILPIMG) 


NEW  YORK. 


I 
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290       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

Xorlhnmpton  Portia n<l  (^rnK'tU  ('otnpaui/ — €fontinur<f. 

On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  West- 
ern railroad. 

F.  0.  NORTON  CEMENT  COMPANY,  No.  92  Broadway,  New 
York.  Works  at  High  Falls  and  Binnewater,  N.  Y.  See  Note 
B,  page  152. 

Manufacturers  Norton^s  Rosendale  brand  natural  hydraulic 
cement. 
On  Delaware  &  Hudson  canal,  near  Walkill  Valley  railroad. 
OHIO    VALLEY    CEMENT    COMPANY,    Jeffersonville,    Ind. 
Works  at  Cementville,  Ind.     See  Notes  B  and  E,  page  152. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

Manufacturers  Fern  Leaf  brand  Louisville  natural  hydrau- 
lic cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
THE  OMEGA  PORTLAND  CEMENT  COMPANY,  Jonesville, 
Mich.    Works  at  Omega,  P.  0.  Mosherville,  Mich. 
Frank  M.  Stewart,  Pres.  and  Dir.,  Hillsdale,  Mich. 
Israel  Wickes,  Vice-Pres.  and  Dir.,  Jonesville,  Mich. 
Chas.  F.  Wade^  Sec^y  and  Treas.,  Jonesville,  Mich. 
Geo.  H.  Sharp,  Supt.,  Jonesville,  Mich. 
Walter  H.  Sawyer,  Dir.,  Jonesville,  Mich. 
Lyman  J.  Byers,  Dir.,  Jonesville,  Mich. 
Louis  P.  Hall,  Dir.,  Jonesville,  Mich. 
Wm.  M.  Eaton,  Dir.,  Jonesville,  Mich. 
F.  A.  EoETHLiSBERGER,  Dir.,  JoncsviUe,  Mich. 
Chas.  B.  Stowe,  Dir.,  Jonesville,  Mich. 
Chas.  S.  Richards,  Head  Chemist,  Jonesville,  Mich. 
H.  F.  Treadway,  Sales  Agent,    No.    298    Stock     Exchange 
Bldg.,  Chicago,  111. 
Capitalization.     See  Note  E,  page  152. 
Capacity,  over  150,000  barrels  a  year. 
Manufacturers  Omega  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
THE   OWEN   SOUND  PORTLAND   CEMENT   COMPANY,   Ltd.. 
Owen  Sound,  Ontario.    Works  at  Shallow  Lake,  Ontario. 
John  Lucas,  Pres.  and  Dir.,  Toronto,  Out. 
J.  E.  Murphy,  Vice-Pres.  and  Dir.,  Hepworth,  Ont. 
R.  P.  Butchart,  Mgr.  and  Dir.,  Shallow  Lake,  Ont. 
Geo.  S.  Kilbourn,  Sec'y-Treas.  and  Dir.,  Owen  Sound,  Ont. 
W.  H.  Pearson,  Dir.,  Toronto,  Ont. 
John  Lucas,  Sales  Agent,  No.  377  Spadina  Ave.,  Toronto. 

Ont. 
Buchanan  &  Gordon,  Sales  Agents,  Winnipeg,  Manitoba. 
Capitalization,  $200,000. 

Manufacturers  Samson  and  Magnet  brands  Portland  cement 
Capacity,  600  barrels  per  day  for  both. 
On  Canadian  Pacific  and  Grand  Trunk  railways. 


CEMENT  MANUFACTURERS. 


291 


IPEEELESS  POBTXAIID  CEMENT  COMPANY,  I  hi  ion  City,  Mich. 
A.  A.  WhiluiTj  Pres,,  Aloui,  Mich- 
S.  O.  Bush,  Yiee-Pres,,  Bailie  Cn^ek,  Midi. 
Wm,  M.  Hatch,  8eey  and  Treas.,  Union  City,  Mich. 
J.  R,  Pattersok,  Gen.  Mgn,  Union  City,  Mich. 
A.  LuNDTEiGEN,  A«sL  Mgr.  and  Cheniist,  liniuu  City,  Mich. 
H         Mannfacturers  Pi^erle^ci  brand   Portland  cement. 
r  Capitalization,  $250,000, 

Capacity,  1,000  barrels  a  day. 
On  Michigan  Central  railroad, 
PEMBWA  PORTLAND  CEMENT  COMPANY,  (irand  Forks, 

IN.  I).     See  Note  D,  page  153. 
E.  J,  Babcock,  Pres.  and  Dir-,  Grand  Forks,  N,  D. 
Webster  Mebrifield^  Sec'y,  Treas.  and  Dir.,  Grand  Forks, 
N.  D. 
Otto  Babcook,  Gen.  Mgr,  and  Dii\,  Grand  Forks,  N.  D. 
Caprtalization,  $75,000. 
Capacity,  150  barrels  a  day. 
Mannfactnrers  Pembina  hrand  Portland  cenient. 
Manufacturers  Northern  brand  natural  hydraulic  cenient. 
On  Great  Northern  railroad. 
PENINSULAR  PORTLAND   CEMENT  COMPANY,  Jackson, 
Mich,  Works  under  construction  at  Woodstock  (R.  R.  Sta.  Ce- 
ment City),  Mich.    See  Notes  B  and  E,  page  153. 
W.  E.  Reynolds^  Pres. 
C.  A.  Newcomb^  Yice-Pren. 
W.  F.  CowiiAM,  Sec'y. 
N.  S.  Pottee,  Treas. 
On  Cincinnati  Northern  railroad. 
PENNSYLVANIA    CEMENT   COMPANY.   26    Cortlandt    St., 
New  York.     Works  under  construction   at  Bath,  Northampton 
county,  Pa. 

William  N.  Beach,  Pres. 
Fhban  C.  Bkewer,  See'y  and  Treas, 
Manufacturers  Portland  cement. 
On  Central  Eailroad  of  New  Jersey. 
PHOENIX  CEMENT  COMPANY,  Nazareth 
Isaac  Hehj^bekg.  Pn:^s., 

Philadelphia,  Pa. 
I.  L.  Shoemaker,  Vice-Pres..  Ridge  A\e,  and 

Broad  St.,  Philadelphia,  Pa. 
Chas.  F.  Kolb,  Secj  and  Treas.,  Ridge  Ave. 

and  Broad  St.,  Philadelphia,  Pa. 
George  W.  Laub,  Nazareth,  Pa. 
Wm.  B.  Shaffee,  Supl,  Nazareth,  Pa. 
H.  J.  Detwiller,  Cliemist,  Allentown,  Pa. 

For  Electric  Ef|iilpmejit  for  Cement  Plants  Address  Keystvne.  Electric  Co, 


Pa.— 
603  N.  Marshall  St., 


« 


Phcenix  Cement  Co 


Works,  NAZARETH,  PA. 


"pHOCNixCEMmr^ 


MANUFACTURERS^^  ^-. 


PHCENIX  PORttANDl 

CLOVER  LEAF  PORTLAND  A\D  IXL  ROSEN^^lt 

CEMENTS 

PHCENIX  PORTLAND  CEMBNT  is  guaranteed  to  be  a  hlgh-£^] 
Porlland  Cement  — especially  adapted  for  artificial  stone  work. 


AVERAGE  TESTS  FOR  YEAR  1900                   1 

ON  CEMENT  USCD  BY  ENI>INECHINa  OEPAHTMENT,                                             ■ 
MINNEAPOLIS,  MINN.                                                                                  ■ 

Test  on  one  Inch  Briquettes  of  one-[Mirt  Cement  to  three  parts  Sajid.                J 

Brand, 

'M  hm,  in  air,  24  hre:.  in  air^ 

tt  days  ia         '11  days  iu 

wat4?r.              water. 

Brand. 

24  lirs,  in  air, 

ti  days  in 

water. 

24brs.  in  air,| 
27  iiiiys  ID    1 
water. 

Vulcimite  ♦ 

208   lbs,     '      270   lbs.     1 
164      "       1      220      ^' 
197      '"             265      *■ 
ITS      "             233      *' 
ISO      *•             213      '' 
219      "           Mfi      •' 
HGH  *'       1      £41      " 

Giant...... 

191   Iba. 
184      '■ 
198      '* 
168      " 
12H      " 
168      't 
15m  " 

2M  lbs, 

240     *' 

m%  - 

224     *• 
16©      •* 
231      " 
191      " 

Saylors 

Marquette 

Wolverine 

Glover  Leaf  ► . . . 
DragoD , . , 

Sandusky  ....... 

Atlas     .    '..♦.#. 

PHCENIX. 

Wyaiidott   ..... 
Chicago  AA  . , , . 

WM.  G.  HARTRANFT  CEMENT  COMPANY 

SOLE  SBLUNa  AOBNT 

Rtil  Estate  Truii  Company  iullfting,    -    PHIUDELFHIA,  PA. 


William  L  Ernst,  (lu'jiiist,  NciZcuvtli,  I^l 
RoHERT  F.  WiiNTZ,  Kiign,  NEizsiri'th,  r*a. 
Wm.  G.  Hahtiiaxft  Cement  CoiiPANv,  Sales  Agi-nt^,  PbHa- 
rMpliia,  Pa. 

CapitalizatioD,  $*^50,noa. 
Capacity,   800   hiirivlH  a   ibiy   rurtland,   5(10  IjaiTolts  a  day 

natural. 
ManuftiLturers  Plineuix   ami   Clover  Leaf  l>randw  Portland 
^^         cement. 

^B      ^[aiinfacturer^^  IXL  brand  RiUirral  liydranlic  cement. 
On  Bangor  &   Portland   branch  of   Delaware*   Lackawanna   *S: 
Pestern  railroad. 

treats  made  od  Phtenix  Portland  cemeat  in  laboratories  of  Lathbury  & 
packman,  Philadelphia,  August  9,  1900* 

Passiag  No.  100  sieve 98.26% 

Passing  No.  WO  sieve 81,49 

SettiiiR  Time. 

Initial  set .1  hour,    45  minutes. 

Final  set .6  hours,  15  minutes. 

Michaelie'  Boiling  Teat  -The  pats  showed  no  si^n  of  checking  or  warping. 
Average  Tensile  Strength  of  Five  Briqiieltusi  Que  Inch  Square. 

24  hours  in  air  (neat) _  . , 402  Ibe. 

24  hours  in  air,    6  days  in  water  (neat) 766  ** 

24  hours  in  air,  27  days  In  water  (netit)   . ; 885  ** 

24  hours  in  air,    G  days  in  water  (1  cement,  3  quartz  sand). 260  *' 
24  hours  in  air,  27  days  in  water  (1  cement,  3  quartsi  9and|.:i05   ** 
I'ests  made  on  Phccnix  Portland  cement  in  laboratory  of  Julian  O.  Har- 
love,  Washington,  D.  C,  October  15,  1900. 

I  Fineness* 

r        Residue  on    ilO-njeBb  sieve None. 

L        Residue  on  100-mesh  sieve *  * 4  per  cent. 

r 


Setting  Time. 

Initial  (wire  test) 3  hours,  45  minutes. 

"^Hard 5  hours,  20  minutes. 


Average  Tensile  Streuutli  of  Three  Briquett«^  Otie  Inch  Squurt*. 

24  houi*9  in  air  (neat),  .*.... , 516  lbs, 

94  hours  in  air,    6  days  in  water  (neat) , , 811   " 

24  hours  in  air,  27  days  in  water  (neat) 900  ** 

24  hours  in  air,    6  days  in  water  (1  ceraent,  3  quartz  sand). 360  ** 
24  hours  in  air,  27  davs  in  water  {1  cement,  3  quartz  sand)  .395   ** 
Specific  ^avity,  3.0581. 
Pat  testa  in  air  and  water :   GocjcI. 
Chemical  analysis  of  Phf^nix  Portland  cement  made  in  laboratory  of 
uiian  O.  HargTove,  Washington,  D.  C,  October  15, 1900. 

SiUca  (SiO.) .2L10% 

Alumina  (.\laOa). 8.61 

Iroo  (Fe^Og) 3.21 

Lime  (CaO) 61.62 

Magnesia  (MgO) 2.84 

Sulphur  (SO3)  , 1.69 

Carbonic  Acid  (CO^) 0.75 
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Phdiiix  Cement  Company/ — Continued . 

[^fanufactlrrer^8  StatrttUHf.] 

The  Phoenix  Portland  cement  is  manufactured  by  the  Phoenix  Cement 
Co.,  at  Nazareth,  Northampton  county,  Pa.,  from  composition  made  of  an 
admixture  of  Hme  and  argillaceous  rocks.  This  material  is  quarried  from 
large  deposits  of  uncommon  uniformity  on  the  property  of  the  company, 
adjacent  to  the  factory.  The  capacity  of  the  above  plant  is  1,200  barrels 
of  cement  daily.  It  is  equipped  with  the  most  improved  type  of  machinery 
and  rotary  kilns  known  to  the  cement  industry,  and  is  in  charge  of  an  ex- 
perienced chemist,  who  has  been  identified  with  the  manufacture  of  Port- 
land cement  in  the  Lehigh  valley  for  the  past  twenty  years.  The  cement 
produced  has  proven  to  be  of  the  best  quality,  and  is  guaranteed  to  meet 
the  requirements  of  all  government  and  municipal  specifications.  Owing  to 
its  fine  grinding  and  great  bulk  per  barrel,  it  is  the  most  economical  for 
sidewalk  and  other  artificial  stone  work.  For  prices,  tests,  etc.,  apply  to 
Wm.  G.  Hartranft  Cement  Co.,  Real  Estate  Trust  Building,  Philadel- 
phia, Pa. 

PORTLAND   CEMENT   COMPANY  OF   UTAH,   Ltd.,   Salt  Lake 
City,  Utah. 

Fkank  Richardson^  Sec'y,  London,  England. 
Thomas  C.  Cairns,  Gen.  Mgr.,  Salt  Lake  City,  Utah. 
Ledyard  M.  Bailey,  Accountant,  Salt  Lake  City,  Utah. 
Daniel  L.  Blyth,  Supt.,  Salt  Lake  City,  Utah. 
Anaconda  Copper  Mining  Company,   Sales  Agents,  Ana- 
conda, Mont. 
Thomas  Finegan,  Sales  Agent,  Boise,  Idaho. 
Newton  Lumber  Company,  Sales  Agents,  Pueblo,  Colo. 
Capitalization,  $450,000. 
Capacity,  450  barrels  a  day. 

Manufacturers  Red  Diamond  brand  Portland  cement. 
On  Oregon  Short  Line,  Rio  Grande  Western,  Salt  Lake  &  Los 
Angeles  and  Salt  Lake  &  Ogden  railroads. 
POTOMAC  CEMENT  COMPANY,  Antietam,  Md.     See  Note  A, 

page  152. 
PYRAMID  PORTLAND  CEMENT  COMPANY,  No.  65  Moffat  Blk., 
Detroit,   Mich.      Works   under   construction   at   Spring  Arbor, 
Mich. 
A.  E.  F.  White,  Pres. 
A.  C.  Raymond,  Vice-Pres.  and  Mgr. 
C.  W.  Parsons,  Sec^'y  and  Treas. 
Capitalization,  $525,000. 
Capacity,  1,400  barrels  a  day. 
On  Michigan  Central  railroad. 
READING  CEMENT  COMPANY,  536  Penn  St.,  Reading,  Pa. 
Works  near  Evansville,  Pa. 

M.  C.  AuLENBACH,  Pres.,  Reading,  Pa. 

F.  W.  Hanold,  Sec'y  and  Treas.,  Reading,  Pa. 

For  Cement  Testing  Machinery  address  Fairbanks  Co.,  New  York. 
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lirittihitj  Cfttirttf  (^ujn^iitHff—    ttttfittiU'tl. 

J.  C.  liJ.KJ,  Dir.,  Reading,  Pa. 
(fEc».  W.  Beard,  Din,  Keadingj  Pa. 
J.  L.  Kepi'LTER,j  Dir.,  Reading,  Pa. 
Geo,  H*  Dlnsford,  Dir.,  William  Pl'im,  Pa. 
Geo.  H.  E.  Maetin,  Dir.^  GajiitltrK  IST.  J, 
R.  G.  Busii,  Gen,  Mgr.,  Fleetwood,  Pa. 
Henry  Mulleh,  Chemist,  Fleetwood,  Pa. 
J.  L,  Repplier^  Gen.  Sales  Agent,  hM  Fenn  St.,  Reading,  Pa. 
The  Walter  1\  Biiadley  Co.,  Gen.  Sales  Agents,  Nintli  and 
Girard  Ave.,  Philjidelpliia,  Pa. 
Capitalization,  $300,000. 
Capacity,  1,500  barrels  a  day. 

Manufacturers   Reading  brand   Portland   cement   and  Im- 
proved Rosendale  brand  natural  hydraulic  cement. 
On  Phiiadelpliia  &  Reading  railroad. 
RIDGEMONT    CEMENT    AND    MANUFACTURING    COM^ 
PANY,  Ridgemont,  Va,     Works  idle. 
On  Norfolk  &  Western  railroad. 
ROCKLAND  CEMENT  COMPANY,  Jones'^  Point,  N.  Y.     See 
Note  A,  page  152. 

On  West  Shore  railroad  and  Hudson  river. 
ROUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock 
and  Round  Top,  Md, 

Manufacturers    Round    Top    hrand    natural    hydraulic    ce- 
ments. 
On  Baltimore  &  Ohio  railroad, 
ST,    LAWRENCE   PORTLAND   CEMENT   COMPANY,   2664 
Notre  Dame  St.,  Montreal,  P.  Q,,  Canada.     See  CANADIAN 
PORTLAND  CEMENT  COi^lPANY. 
SANDUSKY  POETIAND  CEMEKT  COMPANY,  Sandusky,  Ohio. 
Works  at  Bay  Bridge,  Ohio,  and  Syracuse,  Ind.     See  Note  C, 
page  152. 

A.  St.  J.  Newberry,  Pres.  and  Treas.,  ClevelaTid,  Ohio. 

S.  B.  Newbeert,  Mgr.j  Sandusky,  OhiiK 

Dan.  p.  Eels,  Dir.,  Sandusky,  Ohio. 

J,  Potter,  Dir,,  Sandusky,  Ohio. 

C.  F,  Brush,  Dir.,  Sandusky,  Ohio. 

J.  CoLWELL,  Dir,,  Sandusky,  Ohio. 


wCVnCn  I      WUnKEIlV   ^^^  t^elp,  either  as  to  materials 
„^^^_^_^^__^^^^^^^^^^^__.^^^^^^^_   or  rnt^thtKlw  ran   koI"    iX    from 

llllimi     Municipal  Engineering  Magazine 


SuteoripHen  Priot,  $2.00  Pir  Tttr. 


thp  pnbUcJititm   which  tjtaiidls  ai!  the 
ItiatlitiK  autliority  ou  AmencuiJ  Cernnnt, 
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Sandn.sky  Portland  Crnirnt  Conipanf/ — ContinuetL 

A.  C.  DusTix,  Dir.,  Sandusky,  Ohio. 

P.  B.  Beeuy,  Asst.  Mgr.  and  Sales  Agent,  Sandusky,  Ohio. 
Arnold  Doll,  Supt.,  Sandusky,  Ohio. 
John  F.  Davis,  Chemist,  Sandusky,  Ohio. 
Capitalization. — See  Note  E,  page  152. 
Capacity,  1,600  barrels  a  day. 
Manufacturers  Medusa  brand  Portland  cement. 
Sandusky  is  on  Lake  Shore  &  Michigan  Southern ;  Lake  Erie  & 
Western;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Columbus, 
Sandusky  &  Hocking,  and  Baltimore  Sc  Ohio  railroads.     Syracuse 
is  on  Baltimore  &  Ohio  railroad. 

SILVER  CREEK  CEMENT  COMPAiS^Y,  Louisville,  Ky.  Works 
at  Cement ville,  Ind.     See  Notes  B  and  E,  page  152. 

Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Manufacturers  Acorn  brand   natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  cS:  St.  Louis  railroad. 
HIRAM  SNYDER,  229  Broadway,  Aew  York.     Works  at  Rosen- 
dale,  N.  Y.     See  Note  F,  page  152. 

A.  W.  Van  Tassell,  Supt,  Rosendale,  N.  Y. 
Capacity,  800  barrels  a  day. 

Manufacturers    XXX   Rosendale   brand   natural    hydraulic 
cement. 
On  Walkill  Valley  railroad. 
SOUTHERN  CEMENT  COMPANY,  North  Birmingham,  Ala.- 
Caldwell  Bradshaw,  Pres. 
T.  C.  CuRTiN,  Vice-Pres.  and  Supt. 
T.  M.  Bradley,  Sec'y  and  Treas. 

Capitalization. — See  Note  E,  page  152. 
Capacity,  400  barrels  a  day. 
Manufacturers  of  pozzuolana. 
On  Louisville  &  Nashville  and  Southern  railroads. 
STANDARD  CEMENT  COMPANY,  Louisville,  Ky.     Works  at 
CharleetoAvn,  Ind.     See  Notes  B  and  E,  page  152. 

Maiuifacturers  Best  4  brand  Louisville  natural   hydraulic 
cement. 
Wkstern  Cement  Company,  Louisville,  Ky.,  market. 
On  Baltimore  &  Ohio  railroad. 
STANDARD     PORTLAND     CEMENT     COMPANY.      Offices, 
Hammond  Bldg.,  Detroit,  Mich.    Works  at  Hamburg  Junction. 
Mich. 

George  H.  Barbour,  Pres.,  Detroit,  Mich. 
JoTiN  Curry,  First  Vice-Pros.,  Windsor,  Ont. 
Joseph  Harris,  Second  Vice-Pres.,  Detroit,  Mich. 


(ilrifflii  Mills  -Address  Bradley  Pulverizer  Co.,  92  State  Street,  Boston 
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Rtnndarii  Pfii'tiami  Crtneid  Oimpany — funfitittetl. 

(tEOKOe  E.  Moody,  Seiry,  Detroit.  Mith. 
MoKRis  L.  Williams,  Trras.,  Detroit,  Mk-h. 
Wm.  E.  :\fA€VKLEM,  Asst.  TieaH.,  Detroit,  Mich. 
Tixrs  F.  lIuTKEL,  Dir.,  Ann  Arbor,  Mich. 
Robert  R.  Howard,  Bir.,  Detroit,  Mich. 
(\ipitalizfttion,  $1,000,000. 
Capacity,  1,000  to  ^3,000  barrels  per  day. 
MannfacturerF  Standard  brand   Portland  tcnirnt. 
THE    STANDARD    SILICA    CEMENT    CDMPANY,    Xo.    fJC 
ilaidon  Lane,  New  York,     Works  in  Lon^r  L^laiid  City. 

Stepken  G,  WiLLTAAfs.  Pre?,,  No,  30  Broad  St.,  New  York. 
W.  W.  Maclay,  Viee-Pres,,  Glens  Falls,  N.  Y. 
Fhaxk  E,  Smith,  Sec'y,  No.  (iTt  Maiden  Lane,  New  York. 
Geo.  M.  Newco:mer,  Treas.,  No.  fi6  Maiden  Lane,  New  York. 
Capitalizatioo,  $100,000. 

Manufacturers  (' ha  in]i  ion  l^rand  silica  Port  hind  eeraent. 
THE  TEXAS  FORTLAKD  CEMElfT  COMPANY,   Dallas,   Texa?. 
jpVAMOq^         Leon  Blum,  Pres.  nnd  l>ii%,  Galveston,  Tex, 
c^'^^^^J^^       Joseph  Levy,  Viee-Prej?.  and  Dir.,  Galveston, 

5  iKjm^      K.  U.  CHESEBEorciH,  Treaj^,,  Oalvt^ctcm.  Tex, 
*^\2^^/w  Ja?^.  L.  Tayloh,  Gen.   Mgr.  and  Din,  Dallas, 

^'r^^?^^ffa^      Tex. 

M.  Mahx,  Dir.,  Galveston,  Tex. 
H.  D.  Raff,  Snpt.  and  Dir.,  Dallas,  Tex. 
Wm.  Pakr  &  Co..  Sales  Agents,  Galvei=ton,  Tex. 
Capitalization,  $120,000. 
('apaeity,  *U)i}  barrels  a  day. 

^lannfaetLirers  of  Live  Oak  brand  Portland  cement. 
On   Gulf,   Colorado  &   Santa  Fe ;   Mi&souri,  Kansas  &    Texa^; 
Texas  &  Pacific;  Honston  &  Texas  Central,  and  Texas  Trunk  rail- 
roads. 

[ Ma n tffff c f ti i  € r ' k  Sfa trtttf  nt.] 

We  guarantee  our  '*Live  Ofik"  brand  of  Portland  cement  to  be  eaual  to 
any  Portland  cement  made  in  the  world.  Our  motto  is  to  lead  all  othere  in 
BtreDgth,  purity  and  uuiforraity  of  color.  This  we  can  only  accompliBh  by 
additional  labor  and  a  decreased  output  i  this  means  an  additional  coat  of 
twenty-five  cent^  per  barrel  to  us  over  the  cost  of  other  manufacturers.  The 
architects,  engineers,  builders  and  the  trade  can  rely  absolutely  upon  the 
♦'Live  Oak''  cement  giving  perfect  satisfaction.  Its  setting  time  ia  very 
slow.  This  gives  the  meclianio  ample  time  to  uae  the  material  after  mix- 
ing before  Bame  becomes  set.  This  is  a  quality  admired  by  all,  and  found 
in  very  few  cemeots. 

Tests  Made  in  Oiti  Own  Laboratory  Febki  aht  2,  IttOl. 

Fineness  through  200  sieve 80%. 

Fineness  through  UX) sieve 96 

luitial  set 2  hours,  13  miootes. 

Final  set , . ,  _  .  .6  hours,  30  minutes. 

Boiling  teat,  0.  K. 
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Thr  Trxna  Portland  Cenirnf  Company — Contintted, 

Sample  tested       24  hours.    3  days.    7  days.    14  days.    21  days.    28  days. 

Neat 312         456         670        720         774  845 

1-3  normal  sand 227        240         284  320 

The  above  is  average  of  5  briquettes  broken. 

^JMIE  THREE  RIVERS  CEMENT  COMPANY,  Three  Elvers, 
^lich.  See  Note  A,  page  152.  Works  proposed  on  Pleasant 
Lake,  Mich. 

C.  M.  Harris,  Pres. 
W.  J.  WiLLiTS,  Viee-Pres. 
Geo.  E.  Miller,  Sec'y. 
E.  B.  LiNSLEY,  Treas. 
TWENTIETH     CENTURY     PORTLAND     CEMENT     COM- 
PANY, Fenton,  Mich.    Works  proponed.     See  Note  B,  page  V)'l 
C.  L.  CoKRiGAN,  Sec'y,  Fonton,  Midi. 
J.  C.  Edsall,  Gen.  Mgr..  Fenton,  Mich. 
Capitalization,  $750,000. 
Capacit}^,  1,000  barrels  a  day. 
VmON  CEMENT  AND  LIME  COIMPAXY,  421  W.  Main  St., 
Lonisville,  Ky.     Works  at   Cementvillo   and   Sollersburg,   Ind., 
and  Louisville,  Ky. 

Wm.  a.  Robinson,  Prcs.,  421  W.  Main  St.,  Louisville,  Kv. 
J.  T.  Cooper,  Vice-Pres.  and  Troas.,  421  W.  Main  St.,  Louis- 
ville, Ky. 
Jo  FT  NT  L.  Wheat,  Sec'y,  421  W.  Main  St.,  Louisville,  Ky. 
Lewis  Girdler,  Snpt.,  Jeffersonvillo,  Ind. 
Western  Cement  Company,  Sales  Agents,  Lonisville,  Kv. 
Capitalization,  $450,000. 
Capacity,  4,500  barrels  a  day. 

Manufacturers  Black  Diamond  and  Anchor  brands  Louis- 
ville natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis;  Louisville  & 
Nashville;  Chicago,  Indianapolis  k  Louisville;  Baltimore  &  Ohio 
Southwestern  ;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Chesa- 
peake &  Ohio:  Illinois  Central;  Louisville,  Henderson  &  St.  Louis, 
and  Southern  railroads. 

UXTTED  STATES  CEMENT  COMPANY,  Sellersburg,  Ind. 
S(^e  Note  B,  page  152. 

Mannfacturers  Flag  brand  Louisville  natural  hydraulic  c,-- 
ment. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Lonis  railroad. 
I'NITED  STATES  PORTLAND  CEMENT  COMPANY.— 
Anthorized  capital,  $12,500,000.     See  Note  A,  page  152. 
Sheldon  IT.  Bassett,  Agent,  Manpiette  Bldg.,  Chicago,  111. 


Consult  Koystoiio  Eloclric  Co. on  Hc^t  HcIIiojI  orDrivingr Cement  Melin*.v. 
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?ICA  CEMENT  MANUFACTURIF&  COMPANY,  TJtica,  Til. 

BALL  i,  ^^'  *^'  OlahKj  Pres.,  TJtica,  IlL 

ti^^^^^        a  A.  Gary,  Vice-Pres.,  Utica,  111. 
^^i^^^^^^     N,  J.  Gary,  Sec'y  and  Treas.,  Utica,  IlL 

J.  F.  BlakesleEj  Dir,  and  Supt,  Uttca.  111. 
Sam'l  E.  Elmork,  Dir.,  Hartford,  Conn. 
F.  1),  Meaciiam,  Dir,,  Chicago,  111. 
Meaciiam  &  Wright,  Sales  Agents,  Chicago- 
TnacriiiiL  Capitalization,  $150,000. 

Capacity,  :d 75,000  barrels  a  year. 

Manufacturers  Black  Ball  brand  natural  hydraulic  ccuicnt. 
On  Chicago,  Rock  Inland  &  Pacific  railroad. 
UTICA  HYDRAULIC  CEMENT  COMPANY. 

M,  J.  Clark,  Pres,,  ITtica,  fit. 
C,  A.  Cahy,  Vice-Pres.,  Utica. 
M.    J.    Gary,   Sec'y   and  Treas., 
l^^*\  rtiea,  Ilh 

.CEARK.s^MI^  %       J-  ^'  Blakeslise,  Dir.,  Utica.  Ill 

F.   S.  Meacram,  Dir.,  Chicago, 
MEAriiAM     &     WRrcrJiT,     Sales 
Agents,  Chicago,  IlL 
r!apitalization,  $300,000. 
Gapacityi  350,000  barrels  a  y^m\ 
Mamifactun^rs  Clark  brand  liyrlraulic  cement. 
On  {^hicago.  Rock  Island  &  Pacific  railroad. 

Re,sltlth!  of  TEfiTS.  (1)  Mill  tests  avera^^e  of  samubs  taken  May,  1894  ; 
(2)  A.  D.  TbomtJSfm,  city  ^njojincer,  Peoria,  111.*  18fJ9  :  {Hi  Robert  W.  Hunt 
ife  Co.,  the  Rookerv,  Chit-ago,  bureau  of  ins]>ectioii»  tests  and  eonsuitation  ; 
14)  mill  t^'Ht^,  imil 

FinoiK?Hf*. 
(2)  93.8  i>er  rent.  paH.sed  No.  50  sieve. 
(3)  94.0  per  eent.  passed  No.  50  sieve. 

TeNKILE   STRENliTH. 

Neat  cement. 

Affe.  (1)  (2)  m  m 

1  dav 76  85  71  96 

7  dii  VH ,  ,  163  199  174  191 

14  davH ...  224 

28  days ...  ...  278 

aOdavB 255  283 

56  days ...  . . ,  340 

60  days .274 

90davH 293  ...  ...  424 

laOdaVs.      ....       ...310 

1  year ...321 

2  years 'MO 

3  years .371 

4  year« 390 

5  years 4112 


I 


IL  J«  Clark,  President. 

K.  J.  Caet,  Sec.  and  Treas. 

Itica  Cement 
Mfg.  Company 

UTICA,  ILLINOIS 

Manufacturers  of  the  Celebrated 
Black  Ball  Brand  of 

UTICA  CEMENT 


^         -^     ^  orv.  u        1    J    1  J.  P«  BLAKESLEE,  Gen'l  Supt. 

Capacity,  1,800  barrels  daily.  *^ 

Used  throughout  the  United  States  for  the  past  fortryears.  Especially  adapted  for 
tunnels,  sewerage  and  drainage.  Used  exclusively  in  over  800  miles  of  sewers  in  the  city  of 
Chicago.  Utica  Cement  is  universally  acknowledged  to  be  tlie  best  brand  in  the  market. 

*  Compressive  Stren8:th  in  Poands  Per  Square  Incli. 

7  days.         14  days.        28  days.        56  days.        91  days. 

Neat 1,670  2,0:^0  2^00  2,500  2,635 

1  cement  to  1  sand 1,760  2,710  2,820  3,190  3,700 

1  cement  to  2  sand 1,440  1,540  1,980  2,160  2,720 

1  cement  to  3  sand 1,220  1,400  1,470  1,540  2,000 

Tests  made  by  Prof.  C.  N.  Brown,  Ohio  State  University,  Columbus,  O.,  from  samples 
of  Utica  Cement  purchased  in  open  market.  Cubes  made  on  a  Boehme  hammer  and 
given  120  blows.    Sales  in  1899,  230,000  barrels. 

MEACHAM  &  WRIGHT,  General  Sales  Agents 

308-309  Ciiamber  of  Commerce,  CHICAQO,  ILL. 


M.  J.  Clark,  President. 
N.  J.  Cary,  Sec.  and  Treas. 
J.  F.  Blakeslee,  Gen'l  Supt. 

^\i\m  Hydraulic 
Cement  Company 

UTICA,  ILLINOIS 

Manufacturers  of  the  Celebrated 
Clarlc  Brand  of 

UTICA  CEMENT 


Capacity,  2,000  barrels  daily. 


Establislitd  by  Jaimt  Clark  in  1146. 

Witli  superior  facilities  for  prompt  aiiH  careful  shipment,  we  are  enabled  to  meet 
every  demand  upon  us  promptly,  and  we  boliove  to  the  entire  satisfaction  of  the  trade. 


Neat 

1  cement  to  1  sand . 
.  1  cement  to  2  sand . 
1  cement  to  8  sand. 


Tensile  Streng^tli  in  Pounds  Per  Square  Incli. 

7  days.      14  days.     28  days.       2  mos. 

210  255  270  281^ 

186  269  290  802 

76  114  162  164 

98  112  124 


3  mos. 
300 


172 
131 


6  mos. 
340 
313 
176 
138 


Tests  made  during  1899  by  Prof.  W.  H.  Creiphton,  Tulane  University,  New  Orleans,  La, 
Samples  taken  from  the  cement  used  in  the  construction  of  the  new  drainage  system  a1 
New  Orleans,  La.    Sales  (1900),  325,000  barrels. 

HEACHAH  &  WRIGHT,  General  Sales  Agents 

308-309  Chamber  of  Commerce,  CHICAQO,  ILL. 


CEMENT  MANUFACTURERS. 


I  One  part  cement  and  one  part  sand. 

m  m  VM  m  h) 

■  7  days ...  130  113 

^^^B  ^^  ^^7^ -  -  1^ 

^^^^H  One  part  cement  and  1.^  partf^  sand. 

^^H  7  days 183 

^^m  30  days . .  2{>4 

^^^^^  Ontp-  part  cement,  two  tmrt.^  eumd. 

^^H  28  days . ...  ...  132 

^^^^V  One  part  cement,  three  purt^  sand. 

^^m  28  day^ ...  ...  lOS 

^^^H  Que  part  cement,  four  part»  6ivnd. 

^^m  28  days ...  ...  67 

^^^■i  One  part  cement^  flre  partK  i*aiid. 

■  28  days ...  ...  48 

Compressive  Strength,— Made  by  W.  K,  Hatt,  Purdue  Univer8ity» 
Lafayette,  Ind, 

_                           A|P?.                                    Neat.  1  to  1,  I  to  2.  1  to  H. 

m                    7  days 1317              885                 728  515 

»                 Udavs ia55  1207                997  627 

^^B        28  days 1876  1654  1428  935 

^^B        60  days. .2312  1832  ....  1025 

^^m         90  days  . . . .  . 2015  ....  1062 

^^^^  \ Ma  iiufff e t i rrrr ' «   tStfff fjn r ;? t .  ] 

The  natural  cement  mi  11b  owtied  and  operated  by  us  are  located  at  Utica, 
La  Salle  county,  III.,  94  miles  from  Chieai^o,  on  the  line  of  the  C.^R.  1-  i&  P. 
Ry-  These  mills  have  been  in  continual  operation  for  the  past  forty  years, 
during  which  time  over  10,000,000  barrels  of  cement  have  been  made  and 
used  in  important  work  throughtmt  the  middle  and  western  states.  The 
rock  from  which  Utica  hydraulic  cement  is  manufactured  is  very  carefully 

t  examined  before  and  after  burning,  thu.^  insuring  a  uniform  product  that 
can  be  thoroughly  relied  ufKim  at  all  times.  Furthermore^  each  car  of  fin- 
ished prt»duct  is  teste^l  before  the  same  leaves  our  work.s,  which  places  us 
Id  position  to  know  absolutely  the  quality^  of  our  material  at  all  times,  and 
which  tests  will  gladly  be  furnished  upon  application*  It  is  our  greatest 
endeavor  to  make  a  strictly  high  grade  natural  cement  and  maintain  the 
excellent  reputation  the  cement  ha?!  established.  Our  mills  are  always 
open  to  inspection  by  architects  and  engineers,  and  we  are  satisfied  that  a 
visit  to  our  works  and  careful  examination  of  our  product  will  convince 
anyone  that  the  Utica  hydraulic  cement  has  no  superior  in  the  Datural 
cement  field, 

YIKGrN^IA  PORTLAND  CEMENT  COMPANY,  81  FuUon  Ht.,  New 
Ycnk,  X.  Y.     \^  orks  at  ('raic;.svilk\  Ya. 

W,  R  Warren,  Pre.^.  and  Dir.,  81  Fulton  HU  New  York. 
H.  R.  Bradbfry,  Hoc  A'  and  Dir.,  81  Fulton  8t.,  New  York. 
F.  W.  WiriTK,  Treas.  and  Dir.,  81  Fulton  St.,  ^ew  York. 
D.  E.  BiAXHAiu),  Auditor  and  l>ir..  81  Fulton  St.,  New  York, 
I  Wm.  Bt'RNiTAAr,  Dir.,  81  Fulton  St.,  New  l^ork. 

IKexneth  K,  I^frLAREN,  Dir.,  81  Fnlton  St.,  New  York. 
F.  H.  Lewis,  ilgr.  and  Siipt,,  Cniigsville,  Ya. 
F.  D,  Wood,  Asst.  Snjrt.,  Craigsville,  Ya. 

The  standard  Plngter  Co.,  DiifTtilo,  X.Y.,  makes  Caleiiieil  Plaster  or  flfneeo 
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Vh'ftiuin  Porllund  Cement  CoDijtany — Continued* 

IT.  L.  ScirocK,  Chemist,  Craigsville,  Va. 
E.  V.  Parr,  Enfrr.,  Craigsville,  Va. 

Wivr.  G.  Hartranft  Co.,  Sales  Agents,  Philadelphia,  Pa. 
Capitalization,  $1,000,000. 
Capacity,  800  barrels  a  day. 

Manufacturers  Old  Dominion  brand"  Portland  cement. 
On  Chesapeake  &  Ohio  railroad. 
YENTiSTOR  STONE  AND  BRICK  COMPANY,  Atlantic  Citv,  X. 
J.     See  Note  B,  page  152. 

Manufacturers  silica  Portland  cement. 
VULCANITE  PORTLAND  CEMENT  COMPANY,  Vulcanite  Bld^., 
1712  Market  St.,  Philadelphia,  Pa.     Works  at  A^ilcanite,  N.  J. 
Post  office,  Phillipsburg,  N.  J. 

Geo.  W.  Elkins,  Pres.  and  Dir.,  Philadelphia,  Pa. 
John  B.  Lober,  Vice-Pros.,  Trcns.  nnd  Dir.,  Philadelphia,  Pa. 
Michael  Ehret,  Dir.,  Philadelphia,  Pa. 
L.  S.  Filbert,  Dir.,  Philadelphia,  Pa. 
H.  S.  Ehret,  Dir.,  Philadelphia,  Pa. 

B.  F.  Stradley,  Sec'y  and  Gen.  Sales  A.ircut,  Philadelphia. 
Wm.  E.  Dunn,  Supt.,  Easton,  Pa. 

Geo.  W.  DeSmet,  Western  Sales  Agent,  Chamber  of  Com- 
merce Bldg.,  Chicago,  111. 
Capitalization,  $750,000. 

Capacity,  2,000  barrels  a  day,  increasing  to  4,000. 
Manufacturers  Vulcanite  brand  Portland  cement. 
On  Lehigh  Valley;  Lehigh  &  Hudson  Eiver;  Central  of  New 
Jersey ;  Delaware,  Lackawanna  &  Western,  and  Pennsylvania  rail- 
roads. 

WABASH  PORTLAND  CEMENT  COMPANY,  912  Union  Trust 
Bldg.,  Detroit,  Mich.  Works  at  Stroh,  La 
Grange  county,  Indiana. 

A.  L.  Stepuens,  Pres.  and  Dir.,  Detroit. 
Jas.  II.  McMillan,  Vice-Pres.  and  Dir.. 

Detroit,  Mich. 
Bethune  DuFFiKLi),  Scc'y  and  Dir.,  De- 
troit, Mich. 
M.  C.  BoRGArAK,  Treas.,  Detroit,  Mich. 
Emil  Stroii,  Mgr.  and  Dir.,  Stroh,  Ind. 
E.  W.  CoTTKELL,  Dir.,  Detroit,  Mich. 
J.  B.  Brook,  Dir.,  Detroit,  Mich. 
Fred.  W.  Hodges,  Dir.,  Detroit,  Mich. 
^r.  J.  Driscoll,  Supt.,  Stroh,  Ind. 
Capitalization,  $600,000. 


Warren  Bros.  Co.,  Boston,  are  Coiitnictors  for  reiiient  Structural  Work 


Best  Cement  on  the  /larket 


Stands  Highest  Test 


Every  Package  Quaranteed 
Large  Stock  Ready  for  Immediate  Shipment 


<i^ 


General  Offices,  Suite  912  Unioii  Trust  Building 

DETROIT,  MICH. 


i 
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Wabash  Portland  Cement  Company — Continued. 

Capacity,  500  barrels,  increasing  to  1,000  a  day. 
Manufacturers  Turkey  brand  Wabash  Portland  cement. 
On  Wabash  railroad. 

Tlie  following  are  the  results  of  tests  made  by  Robert  W.  Hunt 
&  Co.,  dated  December  26,  1900.  Six  samples  of  cement,  marked 
'' Wabash,'"  received  from  Stroh,  Indiana,  November  22,  1900,  were 
mixed  and  tested  as  one: 

Initial  set , ....  2  hours,  40  minutes. 

Final  set 7  hours,  50  minutes. 

Fineness  on  100  mesh 96.05^ 

Fineness  on  200  mesh 80.90 

Boiling  test,  O.  K. 

Tensile  Strength. 

24  hours.  7  days.  7  days.  28  days.  28  days. 

Neat.  Neat.  3-1.  Neat.  3-1. 

403  757  330  947  409 

474  796  372  909  396 

473  im  309  894  431 

416  738  338  883  445 

456  764  311  877  417 

[Manufacturer'* s  Statement.] 

Wabash  Portland  cement  is  manufactured  by  what  is  known  as  the  wet 
process.'  Both  the  marl  and  clay  owned  by  this  company  are  particularly 
adapted  to  the  manufacture  of  a  high  grade  of  Portland  cement,  the  marl 
being  of  exceptional  uniformity  and  entirely  free  from  sand  and  any  of  the 
impurities  which  are  injurious  to  the  raw  material  for  cement  making. 
The  clay  is  also  especially  suitable  as  a  material  for  mixing  with  the  marl. 
Analysis  not  only  shows  it  to  be  free  from  sand,  but  also  suflBciently  low  in 
magnesia  as  to  maintain  a  magnesia  content  in  the  finished  cement  which 
comes  within  the  limits  specified  for  a  high  grade  Portland  cement.  Wa- 
bash Portland  cement  is  always  thoroughly  seasoned  before  shipping, 
thereby  insuring  its  reliability  before  putting  it  in  work.  By  careful  atten- 
tion to  detail  and  daily  analyses  of  the  raw  material  during  the  entire 
process  of  manufacture  (marl,  clay,  coal  and  slurry),  and  complete  chem- 
ical analysis  and  physical  tests  of  the  finished  product,  we  are  enabled  to 
produce  a  high  grade  of  Portland  cement  of  unusual  fineness,  strength  and 
durability  and  which  will  successfully  pass  every  test  in  the  specifications 
of  the  American  Society  of  Civil  Engineers. 

WAYLAND  VOKTLAND  CEMENT  COMPANY,  Rochester,  X. 
Y.  Works  at  Wayland  and  Portway  (Perkiiisville),  N.  Y.  See 
Note  B,  ])age  152.' 

V.  N.  Whitmoim:.  Pres.,  Roeliester,  N.  Y. 

Manufacturers  (Jeiiesee  brand  l^ortland  cement. 
On    Delaware,    Laekawanna    &   Western;    Erie,    and   Pittsburg, 
Sliawnnit  &:  Nortlieni  railroads. 

WELLSTON  PORTLAND  CEMENT  COMPANY,  Detroit,  Mich. 
\Vorks  under  construction  at  Wellston,  Ohio. 
J.  A.  BowDKK,  Pres.,  Detroit,  Mich. 
FuAXK  J.  TowAK,  A'ice-Pres. 


For  Cement  Macliiiiery,  address  Earle  C.  Bacon,  Havemeyer  Bldg.,  N.  Y. 


CEMENT  MANUFACTURERS. 
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Geo.  K,  Lane»  8ee\%  ikiroit,  Mieh, 
Ralph  M.  Dvak,  Treas.,  Detroit,  Mic-h. 
C^apitalization,  $100,00(1. 
Capacity,  300  barrels  per  day. 
On  Cincinnati,  Hamilton  <&  Dayton;  Baltimore  &  Oliio  8outh- 
weHtern;  Ohio  Southern,  and  Hockinij^  Valley  railroads. 
WESTEEX  PORTLAND  CEMENT  COMPANY,  Yankton,  S.  D. 
Milwauket*  ollk«,  135  Grand  Ave.     fc>ee  Notes  B  and  E,  page  153, 
Wm.  Pl^ankinton,  Press.,  Milwaukee,  Wis. 
D.  J.  WiUTTEMORK,  Yice-l*res.j  Milwaukee,  \\i^. 
John  Johnston,  See'y  and  Treats,,  Milwaukee,  Wis. 
Joseph  Wilde,  Gen.  Mgr.,  Yankton,  S.  D. 
G.  W,  Fiiot^TENHEX,  Chemist,  Yankton,  S,  D. 
Capacity,  *^25  barrels  per  day. 
MaDuiaclurers  Yankton  Portland  eenienL 
On  Chicago  &  Northwestern;  Chicago,   Milwaukee  &  St.  Paul, 
and  Great  Northern  railroads. 
WHITE   CLIFFS   PORTLAND  CEMENT   COMPANY,  White 

Clills,  Ark.     See  Note  A,  page  152. 
WHITE  CLIFFS  P(H1TLAND  CEMENT  AND  CHALK  COM- 
PANY, Texarkana,  Ark.     See  Noti^  A,  page  152,  and  above. 
On  Kansas  City,  Pittsburg  &  Qnlf  railroad, 

WHITEHALL  PORTLAND  CEMENT  COMPANY,  Cementon, 
Pa, 

J.  S.  WentZj  Pres,,  713  Reading  Terminal,  Philadelphia,  Pa. 
Oj.iver  Williams,  Viee-Pres.,  Cat^^auqna,  Pa. 
Thomas  Rigiiter^  Dir.,  Mt.  Carmel,  Pa. 

A.  C.  Leis^enhino,  Dir,,  Upper  Jjehigh,  Pa, 
M.  S.  KEitMERREjj,  Dir.,  Maueh  (^huuk.  Pa. 

B.  F.  Fackentkal,  Dir.,  Easton,  Pa. 

IT.  E.  KiKEKK,  Acting  Supt.,  Cen^enton,  Pa. 

T,  A.  Hicks,  Chemist,  Cemeiiton,  Pa. 

Sears,  IIi:mbkrt  &  Co.,  Sales  Agents,  New  York,  Buffalo, 

Philadel]>hia  and  Chicago. 

Capitalizatiou,  $500,000. 

Capacity,  1,500  barrels  a  day. 

Manufacturers  Whitehall  brand  Portland  eeinent. 
On  Lehigh  Valley  railroad. 


Municipal  4'4'4'4'+'H'4'++ 


Engineering  Magazine  i 


reaches  mora  people  who  constitute  the 
of  bus  mess  than   any  otlier 


caiYiBtit  field 

merican    publLcjition.     It   is,   therefore 
the  best  advertising  imidiiam  for  this  field, 
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THE  ZENITH  PORTLAND  CEAFENT  COMPANY,  Majestic 
Huilding,  Detroit,  Mieh.  •  Works  under  coiisiniction  at  Grass 
liake,  Mich. 

Edwin  T.  Allen,  Pres.  and  Dir.,  Detroit  Mich. 

R.  H.  Evans,  Vice-Pres.  and  Dir.,  Detroit,  ]\Iich. 

R.  R.  Bane,  Sec'y  and  Dir.,  Detroit,  Mich. 

Geo.  Johnston,  Treaa.  and  Dir.,  Detroit,  Midi. 

B.  H.  RoTiiWELL,  Dir.,  Detroit,  Mich. 

T.  E.  Beebe,  Consulting  Engr.  and  Dir.,  Dciroii,  Mich. 
E.  J.  Foster,  Dir.,  Grass  Lake,  Mich. 

C.  B.  Stowe,  Consulting  Engr.,  Detroit,  Midi. 
Capitalization,  $700,000. 

Capacity,  1,000  barrek  a  day. 
On  Michigan  Central  railroad. 

FOREIGN  MANUFACTURERS. 
ALSEN^S  PORTLAND  CEMENT  FABRIK,  Itzehoe,  Germany. 
Sinclair  &  Babson,  U.  S.  Agents,  143  Libeiiy  St.,  New  York. 
Capacity,  1,000,000  barrels  a  year. 
Manufacturers  Alsen's  German  Portland  cement. 
ANTWERP  PORTLAND  CEMENT  WORKS,  Ltd.,  14  Canal  St. 
Pierre,  Antwerp,  Belgium.     Works  at  Vaulx,  Belgium. 

Elphege  Deny,  Mg.  Dir.,  14  Canal  St.    Pierre,    Antwerp, 

Belgium. 
Faija  &  Co.,  Chemists,  London,  Eng. 
RoBT.  ZiESMER  &  Co.,  Agents,  Antwerp,  Belgium. 
Capitalization,  $100,000. 
Capacity,  250,000  barrels  a  year. 
Manufacturers  Hand  brand  Belgian  natural  Portland  cement. 
BREMER    PORTLAND    CEMENT    FABRIK,    Porta    Bremen, 
Germany.     Works  in  Porta  Westphalica,  Westplialia,  Germany. 
0.  Materne,  Dir.,  Porta  Westphalica. 
H.  Stubbe,  Dir.,  Porta  Westphalica. 

National  Building  Supply  Co.,  American  Agents,  N.  Tjcx- 
ington  St.,  Baltimore,  Md. 
Capitalization,  1,275,000  nuirks. 
Capacity,  250,000  barrels  a  year. 
Manufacturers  Key  brand  German  Portland  cement. 
COMPAGNIE  GENERALE  DES  CIMENTS  PORTLAND  DE 
L^ESCAUT,  Tournai,  Belgium. 

E.  TiiiELE,  U.  S.  Agent,  99  John  St.,  Now  York. 

Manufacturers  Royal   Crown   brand  Belgian   Portland   ce- 
ment. 
DUMON  &  CO.,  Belgium. 

Anthony  Meng  &  Co.,  U.  S.  Agents,  109  S.  Front  St.,  Phila- 
delphia, Pa. 
Manufacturers  Dagger  brand  Belgian   Portland  cement. 


CEMENT  MANUFACTUKERS. 


mi 


DYCKERirOFF  &  SOEHNE,  Arnouobiirg,  near  Biebrich,  Ger- 
many. 

E.  TiiiELE,  8alet4  Agent,  1J!>  Juiin  St.,  New  York. 
Capacity,  TOO^OOO  barrels  a  year. 
Manufacturers  Dyekerhoff  German  Portland  cement. 
THE  HAMMEK  SOCIETY,  Toiiroai,  Belgiion. 
Capacity,  100,000  barrels  a  mouth, 

MaTHifaelurers  Hammer  brand  Belgian  Portland  cement. 
HILTON,  ANDERSON,  BKOOKS  &  CO.,  London,  England, 
E.  TuiELEj  Agent,  99  John  St,,  New  Y^ork. 
GiRviN  &  Eyre,  Sales  Agents,  307  Calilornia  St.,  San  Fran- 

ciBCO,  Cal. 
Waldo  Bros.^  Agents,  103  Milk  St.,  Boston,  Mass, 
Capacity,  800,000  barrels  a  year. 

Manufacturers   Hilton,  London   and  B.   S.   &  Co.   London 
brands  English  Portland  cement 
L  C.  JOHNSON  &  CO.,  Gatesbead-on-Tyne,  England. 
Wm,  Wirt  Clarke  &  Son,  Baltimore,  Md.,  Agents. 
Manufacturers  Elephant  brand  Englisli  Portland  cement. 
KNH:IHT,  BEVAN  &  STLTEGES,  London,  England. 

Balfour,  Gltthhie  &  Co.,  D.  S.  Agents,  Portland,  Ore. 
Manufacturers  K.,  B.  &  S.  Pyramid  brand  English  Port- 
land cement 
LAGERDOKrEE  POUTLAND  CEMENT  FABEIK,  Hamburg,  Ger- 
many.   Works  at  Lagerdorfer,  Germany. 

EuG,  Lion  &  Co.,  Owners,  Hamburg,  Germany. 
Kellet  Island  Lime  &  Tranqpoet  Co.,  U.  S.  Sales  Agents, 
Cleveland,  Ohio, 

Capacity,  400,000  barrels  a  year. 

Manufacturers  Lagerdorfer  Eitfel    Tower    brand    German 
Portland  cement. 
POETLAITD  CEMEK^T  FABEIK  HEMMOOE,  Hamburg.  Postof  14, 
Germany.    Works  at  Ilemmoor  (Ost,). 
Carl  Peussing,  Dir.,  Hamburg. 
Carl  Jagobi,  Dir,,  Hamburg. 
Edwa>id  L.  Cox,  Sales  Agent,  Chicago,  HI. 
Meyer,  Wilson  &.  Co.,  Sales  Agents,  San  Francisco,  Cah 
Capacity,  1,200,000  barrels  a  year. 
Capitalization^  5,400,000  marks. 

Manufacturers  Hemmoor  brand  German  Portland  cement. 
PORTLAND  CEMENT  FABEIK,  Lueneburg,  Germany, 
K.  Thiele,  U.  S.  Agent,  99  John  St,,  New  York. 

Manufacturers  Heyn  Bros,  brand  German  Portland  cement. 
PORTLAND  CEMENT  FABETK    STERN,    Stettin,    Germany. 
E.  Till  ELK,  IT.  S.  Agent,  99  John  St,  New  Y^ork. 

Manufacturers  Star  Stettin  brand  German  Portland  cement. 
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CiiAs.  WauxVEE  Co.,  Wilmington,  Del.,  Philadelphia  and  New 
York,  Sales  Agents. 

Manufacturers  Triton,  Black  Eagle  and  Star  brands  Belgian 
Portland  cements. 
MANNHEIMER    PORTLAND    CEMENT    FABRIK,    Mannheim, 
Germany. 

Morris  Ebert,  Sales  Agent,  302  Walnut  St.,  Philadelphia,  Pa. 
Capacity,  600,000  barrels  a  year. 
Manufacturers  Mannheimor  (jj-erman  Portland  cement. 
THE  MISBUKGER  PORTLAxXlJ  CEMENT  WORKS,  Hanover, 
Germany. 

W.  W.  Clarke  &  Son,  Baltimore,  Md.,  Sales  Agents. 
GiRViN  &  Eyre,  Sales  Agents,  San  Francisco,  Cal. 
Capacity,  300,000  barrels  a  year. 

Manufacturers  Teutonia  brand  Gterman  Portland  cement. 
POMMERSCHER  INDUSTRIE  VEEEIN  AUF  ACTIEN,  Stet- 
tin, Germany. 

F.  Behrend,  U.  S.  Agent  and  Sole  Importer,  54  Front  St., 
New  York. 

Capacity,  500,000  barrels  a  year. 

Manufacturers  Blue  Anchor  Stettin  brand  German  Portland 
cement. 
PORTLAND  CEMENT  FABRIK,  Hamburg. 

Walter  T.  Bradley  Co.,  Ninth  St.,  below  Grand  Ave.,  Phila- 
delphia, Pa.,  Sales  Agents. 

Manufacturers  Saturn  brand  German  Portland  cement. 
SHEWAN,  TOMES  &  CO.,  Hong  Kong. 

F.  T.  Crowe  &  Co.,  U.  S.  Agents,  Seattle  and  Tacoma,  Wash. 
Manufacturers  Emerald  brand  cement. 


Cable  Address  :  Ebert,  Philadelphia 


MORRIS  EBERT 

302  WALNUT  STREET 

PHILADELPHIA,  PA. 

Importer  and  5ole  Agfent  of 

MANNHEIMER 

PORTLAND  CEMENT 


Registered  Trade-Mark  ^^"^^  shipments  to  ah  Available  Ports. 
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STETTIN  BREDOWER  PORTLAND  CEMENT  FABRIK,  A.  G., 

Stettin,  Germany. 

F.  Behrend^  U.  S.  Agent  and  Sole  Importer,  54  Front  St., 
New  York. 

Capacity,  200,000  barrels  a  year. 

Manufacturers   Stettin  Bredower,  Blue   Eagle  brand  Ger- 
man Portland  cement. 
VORWOHLER  PORTLAND    CEMENT    FABRIK,    Prussing, 
Planck  &  Co.,  Holzminden,  Germany. 

Gabriel  &  Sctiall,  20e5  Pearl  St.,  New  York,  Sales  Agents. 
Manufacturers  Vorwobler  Lion  brand  German  Portland  ce- 
ment. 
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The  following  list  gives  the  brands  or  names  under  which  ce- 
ment is  sold  in  the  American  market.  In  nearly  every  case  the  name 
of  the  manufacturer  is  given  and  the  names  of  general  sales  agents, 
if  any.  In  a  few  cases  a  sales  agent  for  cement  sells  one  or  more 
brands  under  names  of  his  own  selection,  not -wishing  the  name  of 
the  manufacturer  to  appear.  In  a  very  few  cases  full  information 
regarding  brands  of  cement  manufactured  in  Canada  and  in  Eu- 
rope has  not  been  obtained  in  time  to  appear  in  this  list.  This  list 
will  be  convenient  in  locating  any  brand  of  cement  found  in  the 
market,  and  reference  to  the  chapter  on  Descriptions  of  Works  and 
the  Directory  list  of  manufacturers  will  give  detailed  informa- 
tion regarding  the  materials  used  and  the  method  of  manufacture. 

Immediately  following  the  nam(^  of  the  brand  is  the  statement 
of  the  general  class  to  which  it  belongs,  whether  natural  hydraulic, 
and  from  what  district,  Portland,  silica  or  pozzuolana.  It  should 
be  noted  that  manufacturers  apply  the  term  Rosendale  to  natural 
hydraulic  cements  manufactured  in  the  Lehigh  region  of  Pennsyl- 
vania as  well  as  to  those  made  in  the  Rosendale  district  itself.  The 
location  of  the  works  will  make  the  distinction  if  it  is  desired. 

The  list  of  brands  of  American  cements  is  given  first  and  is  fol- 
lowed by  the  list  of  brands  of  foreign  cements. 

AMERICAN  CEMENTS. 

AA  CHICAGO  BRAND  PORTLAND  CEMENT.— 

Chica(U)  Portland  Cement  Co.,  Manufacturers,  513  Stock 

Exchange  Bldg.,  Chicago,  111. 
Garden  City  Sand  Co.,  Sales  Agents,  1201  Security  Bldg., 

Chicago,  111. 
ACORN  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Silver  Creek  Cement  Co.,  Manufacturers,  Louisville,  Ky. 
Western  Cement  Co..  Sales  Agents,  Louisville,  Ky. 


See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Page  187. 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiHiiiniiiiiiiig 

I  A  LITTLE  TALK.        | 
1  A50UT  BUJINEJJ         I 


♦«/  like  a 
proposition  that  pays. 


-C.  p.  HUMTrnffTON. 


THIS    PAYS!   I 


^^  ^^«  _  HERE  are  certain  things  that 

%k      J^^l  ^  ^^^  in  business  must  do. 

^-  i^^B  He  must  have  an  office,  he 

must  put  out  a  sign,  and 

he  must  advertise. 

He  must  make  himself 
known  to  the  people  who 
may    be  interested   in  his 
kind  of  business.   The  bet- 
ter he  do€s  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 

It  makes  poor  business  ijoocl. 
It  makes  good  business  better. 
The  best  way  to  adverttse  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  selL 

We  give  the  kttid  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  in,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  Is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


>i 


From  Sacramento  iCq I.  > 
Record -Union  : 

*■  Municipal  Ehqinker- 
ING  has  often  been  pro- 
nounced !n  these  culuinns 
the  most  useful,  practitat 
mag:azine  of  the  ctf^eK  and  we 
adhere  lo  that  judgment 


n  U  N  I  C  I  P  A  L 

engineering 
magazine: 

AwarJt'J  ("irajid  Prize  by  Paris  Espoifctiuii  of  1900 
Holds  M£!'Jal  1mm  thy  Chicaeo  World '*»  Fair  -^ 


1 


^iiiiiiniitiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiii»^^^^^^^ 
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AKRON  RED  STAR  BRAND  NATURAL  HYDRAULIC  CE- 
^rENT.— 

IT.  L.  &  W.  C.  Newman  and  Akron  Cement  Works,  Manu- 
facturers, Akron,  N.  Y.. 
Union  Akron  Cement  Co.,  Sales  Agents,  141  Erie  St.,  Buf- 
falo, N.  Y. 
Wm.  Wirt  Clarke  &  Son,  Sales  Agents,  11  o  Gay  St.  S.,  Bal- 
timore, Md. 
ALAMO  NATURAL  HYDRAULIC^  CEMENT.— 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Tex. 
ALAMO  PORTLAND  CE^fEXT.— 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Texas. 
ALMA  BRAND  PORTLAND  CEMl^NTT.— 

Alma  Portland  Cement  Co.,  Manufacturers,  Wellston,  0. 
Wm.  G.  Hartranft  Co.,  Sales  Agents,  R.  E.  Trust  Bldg., 
Philadelphia,  Pa. 
ALPENA  BRAND  PORTLAND  CEMENT.— 

x\lpena  Portland  Cement  Co.,  Manufacturers  Alpena,  Mich. 
ALPHA  BRAND  PORTLAND  CE:\[ENT.— 

Alpha  Portland  Cement  Co.^  Manufacturers,  Easton,  Pa. 
W.  J.  Donaldson,  Sales  Agent,  Betz  Bldg.,  Philadelphia,  Pa. 
Dickinson  Cement  Co.,  Sales  Agents,  935  Marquette  Bldg.. 
Chicago,  111. 
ANCHOR  BRAND   LOUISVILLE   NATURAL  HYDRAULIC 
CEMENT.— 

Union  Cement  and  TjIme  Co.,  Manufacturers,  Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
ANCHOR  BRAND  ROSENDALE    NATURAL    HYDRAULIC 
CEMENT.— 

CoPLAY  Cement  Co.,  Manufacturers,  Allen  town.  Pa. 
Commercial  Wood  &:  Cement  Co.,  Sales  Agents,  156  Fifth 

Ave.,  New  York.  ^ 

JoiCNSON  &  Wilson,  Sales  Agents,  150  Nassau  St.,  New  York. 
A.  P.  0.  BRAND  PORTLAND  CEMENT.— 

Alaba^sia  Portland  Cemicnt  Co.,  Manufacturers,  Demopolis, 
A 1  aha  ma. 
ARM  AND  RAMMER  r>RAN'D  LOUISVILLE  NATURAL  HY- 
DRAULIC CEMENT.— 

Golden  Rule  Ceme.vt  Co.,  ^ratnifactiirci-s,  Sellershurg,  Ind. 
Western  Ce^ient  Co.,  Sales  Agents,  Louisville,  Ky. 
ATLAS  BRAND  PORTLAND  CEMENT.— 

Atlas  PoKTLANn  Cement  Co..  ^ratmfactiirors,  143  Liberty  St.. 

New  York  City. 
T"oifv  S'  TTrNT\[\s  Lime  Sc  C\:MKy^T  Co..  Sales  Agents,  St. 

Louis,  Mo. 
Waldo  Bros..  Agents,  102  :\lilk  St.,  Boston,  Mass. 
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AUSTIN  BRAND  NATUEAI  HYBKATJUC  CEMENT,— 

Fu\vL]:ii  iV.   I'ay,  Ahniiifai  iiirnrs,  Mfiiikiitu,  Miini. 

K  &  H.  BRAND  NATUKAL  ilYDKAULlC?  CKMENT.— 
Bridges  &  Henderson,  Mannfacturers,  llant-ock,  Md, 
W  M.  Wirt  Clarke  &  Son,  Sales  Ati^entt^,  llTj  Gay  8t.  8.,  Bal- 
timore, Md. 
BANGS  &  GAYNOR^S  STAR  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

Bangs  &  GrAYNOR,  Muiiiil'aetiUTrs,  Fayetteville/ N.  Y. 
BANNER  BRAND  LOUISVILLE    NAI^CRAL    HYDRAULIC 
CEMENT,— 

Banner  Cement  Co.,  ManuXaLtun-rs,  Ceiiieatvilk,  Iiid. 
MAitBLEHEAD  LniE  Co.,  Sales  Agents,  110-5  Masonie  Temple, 

Chicago,  HL 
Westehn  White  Lime  Co.,  Sales  Agents,  Kansas  City,  Mo. 
Western  Cement  ('o..  Saleg  Agents,  Loiusvllle,  Ky. 
BEACH  S  EOSENBALE   BEANB   NATUBAL   HYDBABUC    CE- 
MENT.— 

Lawkenceville    Cement  Co.,    Manufacturers,    Bionewater, 
New  Y'ork. 
BEAVER  J5RAND  OF  PORTLAND  CEMENT.— 

The  Canadian  Portland  C-ement  (/O.,  Ltd.,  Manufacturers, 

Deseronto,  Out. 
The  Bathbun  Co.,  Sales  Agents,  Deseronto,  Ont. 
BEST  4  BRAND  LOUISVILLE  NATURAL  HY^DRAULIC  CE- 
MENT.— 

Standard  Cement  Co.,  Manufacturers,  CharlestowTi,  lud. 
Wkstkrn  (  ement  Co.,  Sfile^i  A;^a^nt<i,  Loiut^ville,  Ky. 
BLACK  BALI  BRAND  UTICA  NATUEAL  HYBEAtTLIC  CEMENT. 
Utu'a  Cement  Manufacturing  Co.,  Maiuifactuiers,  Utiea, 

Llinoit^. 
^[eacifam  ik  \\iiHiU'i\  General  Sales  Agents,  Chieago,  111. 
IU.A(^K   J>1AM0NI)  BHAND  LOI^ISVILLE  NATI'HAL  HY- 
DRA ULK^  CLEMENT.— 

Union  Cement  and  Lime  Co.,  Manufaeturers,  Louisville,  Ky. 
Western  Cement  Co.,  Sales  x\u:ents,  Louisville^  Ky. 
HLAXC  BRAND  STAINLESS  PORTLAND  CEMENT.   (Poz- 
xuulnna  .  ) 

CuAs.  WuiXKit  Co..  Salt's  A^*■e^t^^,  U  ihuingtoii,  Del,  Pbila- 
l|>hia  and  iVew  Vtnk. 
BEIER  HILL  BEAND  POETLAND  CEMENT.      ( Pozzuolana.l- 
BinKi:  Hill  Ii^hn  and  (Vlvl  (■(>.,  Mannfaeturer?^,  Youiigstown, 
Ohio. 


314       DIRECTORY  OF  AMERICAH  CEMENT  INDUSTRIES. 

BR0N80N  BRAND  PORTLAND  CEMENT.— 

The  Buonson  Portland  Cement  Co.,  Manufacturers,  Bron- 
sou,  Mich. 
BROOKLYN  BRIDGE  BRAND  ROSENDALE  NATURAL  HY- 
DRAULIC CEMENT.— 

New  York  and  Rosbndale    Cement    Co.,    Manufacturers, 
Sales  Office,  200  Broadway,  New  York. 
BUCKEYE  BRAND  PORTLASl)  CEMENT.—  i^,.  .     . 

The  BftOi^ee^ Portland  Cement  Co.,  Manufacturers,  Brtmr- 
taine,  Ohio.^^<'^^  ,^' 
BUCKHORN  brand  PORTLAND  CEMENT.— 

BucKiiORN   Portland   Cement   Co.,   Manufacturers,   R.    E. 

Trust  Bldg.,  Philadelphia,  Pa.,  and  Manheim,  W.  Va. 
Wm.  G.  Hartranft  Cement  Co.,  Sales  Agents,  R.  E.  Trust 
Bldg.,  Philadelphia,  Pa. 
BUFFALO  BRAND  NATURAL  HTDEAULIC  CEMENT.— 

Buffalo  Cement  Co.,  Ltd.,  Manufacturers,  110  Franklin  St., 
Buffalo,  N.  Y. 
BUFFALO  BRAND  PORTLAND  CEMENT,— 

Buffalo  Cement  Co.,  Ltd.,  Manufacturers,  110  Franklin  St., 
Buffalo,  N.  Y. 
(See  description  of  works.) 
BULL  DOG  BRAND  PORTLAND  CEMENT.— 

The  Art  Portland  Cement  Co.,  Manufacturers,  Sandusky, 
Ohio. 
CATSKILL  brand  PORTLAND  CEMENT.— 

Catskill   Cement   Co.,    Manufacturers,    Smith's    Landing, 
New  York. 
CHAMPION  BRAND  SILICA  PORTLAND  CEMENT.— 

The  Standard    Silica    Cemii:nt    Co.,    Manufacturers,    OG 
Maiden  Lane,  New  York. 
CIllCKAMAIIGA  BRAND  ]M)RTLAND  CEIMEN^T.— 

( ■jriOKAMAUGA  Cemext  ( *o..  Manufacturers,  Rossville,  Ga. 
CLARK  BRAND   UTICA  NATURAL  HYDRAULIC   CEMENT.— 
Utica  Hydraulic  Cement  Co.,  Manufacturers,  Utica,  111. 
Meacham  &  Wright,  Gen.  Sales  Agents,  Chicago,  111. 
(I^ARKE  S  IMPROVED    ROSENDALE   BRAND    NATURAL 
PIYDRAULIC  CEMENT.— 
Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
Wm.  Wirt  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  S.,  Bal- 
timore, Md. 
Cr.IMAX  BRAND  PORTLAND  CF.MENT.  (Pozzuolana.)  — 
Nkw  Jersi<]Y  PoKTLAN^i)  (1i:mi]\t  ('O.,  Matiufacturers,  Perth 
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fTON  BRAND  PORTLAND  CEMENT.— 
Clinton  Cement  Co.,  MjumfHLturer!^,  Bax  177,  Pittsburg,  Pu. 
CLOVEE  LEAF  BEAIJD  POETLAHT)  CEMEKT.— 

PliOKNJX  Cemknt  iki.y  MainifauturerSj  Nazareth,  Pa. 
Wm,  G,  Uartranft  Cement  Co.,  Sales  Agents,  K  E.  Trust 
Bldg.,  Pliiladeipliia,  Pa. 
CULTON  PORTLAND  CEMENT.— 

Caurjunia  Portj.and  Ckmkxt  Co.,  •^fiimrfar^tiirers,  Colton, 

Calif  aril  ia. 
Frank  H.  Jackson,  Sales  A^viit,  104  S.  Broadway^  Los  An- 
gelef^,  Cal. 
COLUMBIA  BRAND  CEMENT.— 

American  Cement  Co.,  Manufacturers,  Philadelphia,  Pa, 
W.  G.  Nash,  N.  E.  Agent,  2^  State  St.,  Boston,  Urns. 
CU)MMERCL\L  BRAND  NATURAL  PtYDRAllLIC  CEMENT. 
CoPLAY  Cement  Co.,  AfannfactnrerSj  Allentown,  Pa, 
CoMMEiiciAL  Wood  &  Cement  Co.,  Sales  Agents,  CSG  Fifth 
Ave.,  New  York. 
COMMERCIAL  BRAND  PORTLAND  CEMENT,— 
CopLAY  Cement  Co.,  Matin faetnrers,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth 

Ave.,  New  York. 
Johnson  &  Wilson,  Sales  Agenti^,  L50  Nassau  St.,  New  York. 
CONTINENTAL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Mouse  Co.,  Sales  Agents,  17  State  St.,  Ntnv 
York, 
CRESCENT  BRAND  CEMENT.— 

Crescent  Ce.\ient  Works,  Manufacturers,  Long  Point,  Hoeh- 
elaga  eounty,  Cajunla. 
CROWN  BRAND    LOTTISVILLE    NATURAL    HYDRAULIC 
CEMENT.— 

New  Albany  Cement  Co.,  Manufacturers,  Jeffersonvill^,  Tnd. 
Western  Cement  Co.,  Sale«  Agents,  Louisville.  Kv. 
CUMBERLAND  BRAND  NATURAL  HYDRAULIC  CEMENT. 

Cr.M  BERLAND  HYDRAULIC   CeMENT  AND  MaNU  FACT  (THING  Co„ 

Manufaeturert^,  P.  0.  Box  2C4,  Comherland,  Md. 
CUMBERLAND    YALLEY    NATURAL    HYDRAULIC    CE^ 
MENT.— 

Cumberland  Yallky  CiiIMRNT  Co.,  Manufarturers^  Washing- 

tou,  D.  C. 
HorsTOX    Bros.,   Thirty-Semnrl    SI.   and    Pennsylvania   rail- 
road,  Pitlshur^,  Pa. 
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DEXTER  BRAND  PORTLAND  CEMENT.— 

Dextku  Portland   Cement   Co.^   Maiiiitactui-ers,    Xazaivtli, 

Pennsylvania. 
Samuel  H.  French  &  Co.,  Sales  Agents,  Fourth  and  Callow- 
hill  Sts.,  Philadelphia,  Pa. 
DIAMOND  BRAND  CEMENT.— 

Crescent    Cement    Works,    Manufaetinvrs,    Long     Point, 
Hochelaga  county,  Can. 
DIAMOND  BRAND  LOUISVILLE  NATURAL  HYDRAULIC 

CEMENT.     (See  Black  Diamond.) 
DIAMOND  BRAND  PORTLAND  CjaiENT.— 

The  Diamond  Portland  Cement  Co.,  Manufacturers,  Per- 
kins Ave.  and  C.  &  P.  railroad,  Clevehmd,  Ohio. 
DIAMOND  P  BRAND  T^ATUKAL  HYDRAULIC  CEMENT.— 
Defiance  Hydraulic  Cement  Co.,  Manufacturers,  Defiance, 
Ohio. 
DIXIE  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Chickamauga  Cement  Co.,  Manufacturers,  Rossville,  Ga. 
DOUBLE    STAR   BRAND   FOWV   SCOTT    NATURAL    HY- 
DRAULIC CEMENT.— 
IvANSAu  City  and  Ft.  Scott  Cement  Co.,  Manufacturers, 

Kansas  City,  Mo. 
Ft.  Scott  Cement  Association,  Sales  Agents,  Kansas  City, 

Missouri. 
C.  A.  Brockett  Cement  Co.,  Agents,  ^Etna  Bldg.,  Kansas 
City,  Mo. 
DRAGON  BRAND  POR/FLAND  CEMENT.— 

Tjte  Lawrence  Cement  Company  of  Pennsylvania,  Manu- 
facturers, Siegfried,  Pa. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St.,  New- 
York. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
i'.  D.  Stout,  Sales  Agent,  1  Broadway,  X^'w  York. 
EA(JLE  BRAND  LOUISVILLE  XATURAL  HYDRAin.IC  CE- 
MENT.— 

Kenti'cky  and  Indiana  Cement  Co.,  Manufacturers,  Jeff- 
erson vi  lie,  Ind. 
Wkstkwn    Cement   (V).,   Sales   Agents,   Louisville,   Ky. 
ECLIPSE  BRAND  PORTLAND  CEMENT.— 

Mkiikian    Poutlani)   Cement     Co.,    ^lanufaeturers.    Cold- 
water,  Mich. 
S.  H.  Bassett,  Sales  .\gent,  H'27  Marquette  Bldg.,  (!hieago. 
KDISOX  BRAND  POHTLAXD  CEMENT.-  - 

The  Edjson  Pokteand  Cement  i\)..  Manuracturers,  (11 5  Gir- 
nrd    Bldg.,  Philndelphia,  Pa. 
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EGYPT  BRAND  PORTLAIJD  CEMENT— 

Ri'ptHlL'd  ili^LoiitiuuL'd  by  Amekiuax   Ckmkn'i:  Co,,  MiUiutVu- 
turers,  IMiiladelphia,  Pa. 
EGYPTlAiN  BU\\N'l)  PORTLAND  CEMENT.— 

Tin:  EciYi'TiAiV  Portland  Cement  Co.,  Manufacturers^  Feii- 
ton,  iMiclu 
ELK  EAPIDS  BRAND  PORTLAND  CEMENT.— 

Elk  Rapius  Pohtland  Cement  Co.,  ManufacturtTs,  Elk  Rap- 
ids, MiclL 
EMPIRE  BRAND  PORTLAND  CEMENT.— 

Empire  Poktland  Cement    Co.,    Manufacturers,    Warners, 

New  York. 
C.  E,  SciiAUFFLEE,  Res.  Mgr.,  737  Monadnock  Blk..  Chicago. 
ENSIGN  BRAND  OF  CEMENT.— 

The  ('anadian  Portland  Cement  Co.,  Ltd..  Maimfacturors, 

Deserouto,  Ont. 
The  RATJiBUN  Co.^  Sales  Agents,  Duscronto,  Out. 
FERN  LEAF  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.— 

Ohio  Valley  Cement  Co.,  Manufacturers,  Jeffersonville^  Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

FLAG  BRAND  LOUISVLLLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

United  States  Cement    Co.^    ^lanufacturers,    Sellersburg, 

Indiana, 
Western  Cement  Co.,  Sales  Agent^s,  Louisville,  Ky. 
FLINT  BRAND  PORTLAND  CEMENT.— 

Empire  Portland  Cemhint   Co.,    Manufacturers,    Warners, 

New  Y^ork, 
C.  E.  Schauffler,  Res.  Mgr.,  737  Monadnock  Blk.^  Chicago. 


FULL  LINE  OF 


CEMENT  SIDEWALK  TOOLS. 


Contractors' 
Supplies 

.SfnH  for  lllujstmted  Ca(HloKU<=f 


uiMri'rice  Li.^t. 


Orr  &  Locken  Hardware  Co.  71  &  73  Randolph  St.,  Gtiicago,  III. 
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FLINT  ROCK  BRAND  BOSENDALE  NATURAL  HYDRAU- 
LIC CEMENT. 

Houston  Bros.^  Thirty-Second  St.   and   Pennsylvania   rail- 
road, Pittsburg,  Pa. 
FOUR  STAR  BRAND  FT.  SCOTT  NATURAL  HYDRAULIC 
CEMENT.— 

Fort  Scott  HydrauIiIO  Cement  Co.,  Manufacturers,  Fort 

Scott,  Kan. 
Fort  Scott  Cement  Association,   Sales    Agents,    Kansas 
City,  Mo. 
FRENCH'S  ROSENDALE  BRAND  NATURAL  HYDRAULIC 
CEMENT.— 

Dexter  Portland  Cement   Co.,   Manufjicturers,    Nazareth, 

Pennsylvania. 
Samuel  H.  French  &  Co.,  Sales  Agents,  Fourth  and  Callow- 
hill  Sts.,  Philadelphia,  Pa. 

GENESEE  BRAND  PORT] AND  CEMENT.— 

Wayland  Portland  Cement  Co.,  Manufacturers,  Rochester, 
New  York. 
GIANT  BRAND  PORTLAND  CEMENT.— 

American  Cement  Co.,  Manufacturers,  22  S.  Fifteenth  St., 
Philadelphia,  Pa. 

Lesley  &  Trinkle,  Sales  Agents,  22  S.  Fifteenth  St.,  Phila- 
delphia, Pa. 

United  Building  Material  Co.,  Sales  Agents,  13  Park  Row, 
New  York. 
GIBRALTAR  BRAND  PORTLAND  CEMENT.— 

Newaygo  Portland  Cement  Co.,  Manufacturers,  Newaygo, 
Mich. 
CxLOBE  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

The  Globe  Cement  Co.,  Manufacturers,  Seller sburg,  Ind. 

The  Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
GRANITE  BRAND  PORTLAND  CEMENT.— 

The  Hercules  Cement  Co.,  ^lanufacturers,  Catasauqua,  Pa. 

'Houston  &  Co.,  Sales  Agents,  26  Cortlandt  St.,  New  York. 

Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 

Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
HELDERBERG.  BRAND  PORTLAND  CEMENT.— 

ITeluekberg  Cement  Co.,  Manufacturers,  Howes  Cave,  N.  Y. 

Chas.  II.  Ramsey,  Sales  Agent,  38  State  St.,  Albany,  N.  Y. 
HERCULES  BRAND  PORTLAND  CEMENT.— 

The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 

Houston  &  Co.,  Sales  Agents,  2G  Cortlandt  St.,  New  York. 

Bryant  &  Krnt,  Sales  Agents,  Boston,  Mass. 

RoiiTNSON  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
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HOD  AND  SHOVEL  BRAND  LOUISVILLE  NATURAL  HY- 
DRAULIC CEMENT.— 

HoosiER  CemiiINT  Co.,  Manufacturers,  Sellers  burg,  Ind, 
Western   Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
HOFFMAN  BRAND  R08ENDALE  NATURAL  HYDRAULIC 
CEMENT.— 

The  Lawebnce  Cement  Co,,  Manufacturers,  1  Broadway, 

New  York. 
The  Frank  E.  Morse  Co,^  Sales  Agents,  17  State  St.,  New 

York. 
T,  B,  Osborne,  Sales  Agent,  1  Broadway^  K  Y. 
0.  D.  Stout,  Sales  Agent,  1  Broadway,  N.  Y. 
HORSESHOE  BRAND  L0C1SVIL]^E  NATURAL  HYDRAU- 
LIC CEMENT.— 

Louisville  Cement  Co.,  Manufacturers^  331  W.  Main   St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents^  Louisville,  Ky. 
HOWE'^8  CAVE  NATURAL  HYDRAULIC  CEMENT.— 

Helderberg  Cement  Co.,  Manufacturers,  Howe's  Cave,  N.  Y. 
Chas.  H.  Ramsey,  Sales  Agent,  38  State  St.,  Albany,  N.  Y. 
J.  HULME  STAR  BRAND    LOUISVILLE    NATURAL    HY- 
DRAULIC CEMENT.— 
Louisville  Cement  Co.,  MaBufacturers,  331  W.  Main  SL» 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
IMPERIAL  BRAND  PORTLAND  CEMENT,— 

Imperial  Portland  Cement  Co.^  Manufacturers,  1114  Real 
Estate  Trust  Bldg.,  Pliiladelplua,  Pa. 
IMPKOVED  BONNEVILLE  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

BoNNEViTiLE  PORTLAND  Cement  Co.,  Manufacturert^,  1233-7 

R.  E.  Trust  Bldg,,  Philadelphia.  Pa. 
Tjiorn  Cement  Co.,  Agts.,  112-18  Chnrch  St.,  Bufl'alo,  N.  Y. 
IMPROVED  LEHIGH  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 

The  Hercules  Cement  Co.^  Manufacturers,  Catasauqua,  Pa. 
Houston  &  Co.,  Sales  Agents,  ^6  Cortlandt  St.,  New  York. 
Bryant  &  Kent^  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
IMPROVED    ROSENDALE    NATURAL    HYDRAULIC    CE- 
MENT.— 

The  Hercules  Cement  Co.,  Mannfacturers.  Cata^auqua,  Pu. 
Houston  &  Co.,  Sales  Agents,  26  Cortlandt  St.,  Mew  York. 
Beyant  &  Kent,  Sales  Agents,  Boston,  Mass. 
RoBrNso>j  &  Co..  Sales  Agents,  PliiladclpliJa,  Pa. 
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IMPROVED   R08ENDALB   BRAxND    NATl'RAL   HYDllAU- 
Lie  CEMENT.— 
Reading  Cement  Co.^  Manufacturers,  Reading,  Ta. 
J.  L.  Repplier,  Sales  Agent,  536  Penn  St.,  Reading,  Pa. 
Walter  T.  Bradley  Co.,  Gen.  Sales  Agents,  Ninth  and  Girard 
Aves.,  Philadelphia,  Pa. 
IMPROVED  SHIELD  BRAND  N^ATURAL  HYDRAULIC  CE- 
MENT.— 

The  Lawrence  Cement  Co.,  ^Manufacturers,  New  York. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  IT  State  St.,  N.  Y. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  Y^ork. 
C.  D.  Stout,  Sales  Agent,  1  Broadw^ay,  New  Y^ork. 
IMPROVED  UNION  BRAHD  NATURAL  HYDRAULIC  CEMENT. 
American  Cement  Co.,  IManufacturers,  '2'1  S.  Fifteenth  St., 

Pliiladelphia,  Pa. 
Lesley  &  Trinkle,  Sales  Agents,  22  S.  Fifteenth  St.,  Phila- 
delphia, Pa. 
United  Building  Material  Co.,  Sales  Agents,  13  Park  Row, 
New  York. 
TOLA  BRAND  PORTLAND  CEMENT.— 

Tola  Portland  Cement  Co.,  Manufacturers,  Ida,  Kan. 
Sheldon  H.  Bassett,  Sales  Agent,  Marquette  Bldg.,  Chicago. 
IRON  CLAD  BRAND  PORTLAND  CEMENT.— 

Glens  Falls  Portland  Ce.ment  Co.,  Manufacturers,  Glens 

Falls,  N.  Y. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York. 
IROQUOIS  BRAND  PORTLAND  CEMENT.— 

Iroquois  Portland  Cement  Co.,  Manufacturers,  Cleveland, 
Ohio. 
IXL  BRAND  ROSENDALE  NATURAL  HYDRAULIC  CEMENT.- 
Phoenix  Cement  Co.,  Manufacturers,  Xazaretli,  Pa., 
Wm.  G.  Hartranft  Co.,  Sales  Agents,  Broad  and    Chestnut 
Sts.,  Philadelphia,  Pa. 
JAMES  RIVER  BRAND  NATURAL  HYDRAULIC  CEMENT. 
James  River  Cement  Wouks,  Manufacturers,  Ix)cher,  Ya. 
Adams  Bros.-Pavnes  Co.^  Sales  i\gents,  Lyuchhurg,  Va. 
KEYSTONE  BRAND    MILWAUKEE    NATURAL    HYDRAUUC 
CEMENT.— 

MiLAVAi  KEE  Cem.ent  Co.,  iVIauufacturcrs,  T  Plankinton  Bldg., 
Milwaukee,  Wis. 
KEYSTONE  BRAND  PORTLAND  CEMENT.— 

Coplay  Cement  Co..  Manuraclui-ers  (N)|)lay,  Vii. 

Johnson  cK:  Wilson.  Sales  Agents,  150  Nassau  St.,  New  York. 

P)EiMiv  &  EEiairsoN,  N.   E.  Sales  Agents,   102  State  St.,  Ros- 


CEMENT  BRANDS. 


321 


KKAISK  BHANI)  roKTLANi)  (I^MEXT. 


Ki^l    N. 


Bal 


\\yi,  Kraube  &  Soxs  C'emext  Co.,  Manufacturers, 

Fifth  St.,  Philadelphia,  and  Martin's  Creek,  Pa. 
Wm.  Wiirr  Clarke  &  Hon,  Sah^s  AKent8,  11^5  Gay  St. 
tirnore,  Md. 
LIlHiaH  BRAHD  PORTLAIJJD  CEMENT.— 

JjEiitgu  Portland  Cem?:nt  Co.,  Manufacturers,  Allentown, 

Pa. 
The  Kelley   Island   Lime  and   Transport    Co.,   Agents?, 
Cleveland,  Ohio. 
LIBERTY  BELL  BRAND  PORTLAND  CEMENT.— 

Tile  Frank  E.  Morse  Co.,  Sales  Aleuts,  17  State  St,  N.  Y. 
LION  BRAND  LOUISYILLE  NATURAL  HYDRAULIC  CE- 
:\IENT.— 

fx DIANA  Cement  Co.,  MannfartnnrR,  Charlestown,  IjuL 
LIVE  OAK  BEAND  PORTLAND  CEMENT.— 

Texas  Portland  Cement  Co.,  Manufacturers,  DallaR,  Tex. 
W]\r.  Pakr  &  Co.,  8aks  Agentfi,  Galveston,  Tex,   . 
:\f  AGNET  BRAND  PORTLAND  CEMENT.— 

OwEK  Sound  Pohtland  Crmbnt  Co.,  Ltd.,  Manufacturers, 

Shallow  Lake,  Ont 
John  Lucas,  Sales  Agent,  377  Spadina  Ave.,  Toronto.  Ont. 
Bf^cirANAN  &  Gordon,  Sales  Af^entB,  Winnipej^,  Man, 
MANKATO  BRAND  NATURAL  HYDRAUTJC  CEMENT.— 

Mankato  Cement  Works,  Manufacturers,  Mankato,  Minn. 
MANLIUS  BRAND  NATI'RAL  HYDRAULIC  CEMENT,— 

Jas.  Behan  Estate,  ManufaetiirerB,  Manlius,  N.  Y. 
MASON^S  CHOICE  HAMMER  AND  TROWEL  BRAND  LOU- 
ISYILLE NATURAL  HYDRAULIC  CEMENT.— 

Clark  County  Cement  Co.,  Manufactnrers,  Sellershurgjnd. 
Wertern  Cement  (^o„  Sales  At^ents,  Louisville,  Ky. 
:^IEDUSA  BRAND  PORTLAND  CEMENT— 

Sandusky    Portland    Cement    Co.,    Manufaetiirers,    San- 

dnpky,  Ohio. 
I\  B.  Beery,  Sales  Agent,  Sandngky,  Ohio. 


KEYSTONE  PORTLAND  CEMENT 

Especially  hu  it  able  for  heavy  masonry,  abut- 
ments, machinery  and  biiilding  foundations. 

JOHNSON  &  WILSON 

]r»ii  Nar-fUii  St.,  New  Y<uk  City 
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MONARCH  BRAND  POETLAND  CEMENT.— 

The  Lawrence  Cembkt  Co.  of  Pennsylvania,  Manufac- 

tTirers,  Siegfried,  Pa. 
l^iiE  Frank  E.  MorsobCo.,  Sales  Agents,  17  State  St.,  N.  Y. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Ag^nt,  1  Broadway,  Now  York. 
MONOLITH  BRAND  PORTLAND  CEMENT.— 

Monolith   Portland   Cement    Co.,   Mainifacturcrs,    Battle 
Creek,  Mich. 
MUNICIPAL  BRAND  PORTLAND  CEMENT.— 

Chas.  Warner  Co.,  Sales  Agents.,  WilTnington,  Del. ;  Phila- 
delphia and  New  York. 
NAZARETH  BRAND  POETIAND  CEMENT.— 

Nazareth  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Charles  Warner  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
NEWARK-ROSENDALE   BRAND  NATURAL   IIYDRAHLIC 
CEMENT.— 

The  Newark  and  Rosendali':  TjTMe  and  Cement  Co.,  Manu- 
facturers, Newark,  N.  »T. 
Thos.  M.  Magiff,  Gon.  Sales  Agent.  39  Cortlandt  St.,  N.  Y. 
NORTHERN  BRAND  NATURAL  HY^DRATTLTC  CEMENT.- 
Pembina    Portland    Cement    Co.,    Manufacturers,    Grand 
Forks,  N.  D. 
NORTON^S  ROSENDALE  BRAND  NATURAL  HYDRAULIC 
CEMENT.— 

The  F.  0.  Norton  Cement  Co.,  Manufacturers,  92  Broad- 
way, New  York. 
OBELISK  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

The  Cummtngs  Cement  Co.,  Manufacturers,  Akron,  N.  Y. 
OLD  DOMINION  BRAND  PORTLAND  CEMENT.— 

Virginia   Portland    Cement   Co.,   Manufacturers,    Craigs- 

ville,  Ya. 
W]\r.   G.  Hartranft   Cement   Co.,   Sales   Agents,   Philadel- 
phia, Pa. 
OLD  NEWARK  ROSENDALE  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

Newark  Lime  and  Cement  Manttfacturtng  Co.,  Manufac- 
turers, Newark,  N.  J. 
Calvin  Tomkins,  Sales  Agent,  120  Liberty  St.,  New  York. 
Sam'l  H.  Frenoh  k  Co.,  Agents,  Fourth  nnri  Callowhill  Sts.. 
Philadelphia,  Pa. 
OLYMPTA  BRAND  ROSENDALE  NATURAL  HYDRAULIC 
CEMENT.— 

Las.  a.  Davis  S<^  Co.,  Sales  Agents,  92  State  St.,  Boston,  Mass. 
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OMEGA  BRAND  PORTLAlSrD  CEMENT.--^ 

Omeoa   Portland   Cement   Co,,   Mann  fart  u  re  rs,   Jonesville, 
Mich. 

li.  F.  The  AD  WAY,  Sales  Agtmt,  928  Stock  Exehimge  Bldg,, 
Chicago,  111. 
()M  L  (CEMENT  BRAND  PORTLAISjD  CEMENT.— 

CiEKMan-Ameujcan  Portland  Cement  Works,  Manufactur- 
er?. 1.^11  Mfii;f|iietto  Bldg..  Chicago,  Tlh,  and  La  Salle,  IlL 

EtHVARi)  L.   Cox,  Sales  Agents   1511   Marquette  Bldg.,  Chi- 
cago, IlL 
PARAGON  BRAND  PORTLAND  CEMENT,— 

The  Lawrence  Cement  Co.  of  Pennsylvania,  Manufac- 
turers, Siegfried,  Pa, 

Thk  Frank  E,  Morse  Co.,  Sales  Agents,  17  State  St.,  N,  Y. 

T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 

C.  D.  Stout,  Sales  Agent,  1  Broadway,  New  York, 

PATAPSCO  BRAND  PORTLAND  CEMENT.     (Pozmolana.)— 
Mahyland  Cement  Co.,  Mannfactnrers,  Sparrow's  Point,  Md. 

PATRIOT  BRAND  CEMENT.— 

The  Feai^k  E.  Morse  Co.,  Owners,  17  State  St.,  New  York. 
PEERLESS  BRAND  PORTLAND  CEMENT,— 

Peerless    Pohtland    Cement    Co.,    Manufacturers,    Union 
City,  Mich. 
PEMBINA  BRAND  PORTLAITO  CEMEISTT — 

Pembina   Portland    Cement    Co.,    Manufacturers,    (rrand 
Forks,  N.  D. 
PEN¥  BRAND  PORTLAND  CEMENT.     (Pozzuolana.)— 

Maryland  Cement  Co.,  Manufacturers,  Sparrow^s  Point,  Md. 
PHOENIX  BRAND  POETLAND  CEMENT,— 

Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Wm.  G.  Hahtranft  Cement  Co.,  Sales  Agents,  Philadel- 
phia, 
PTKE^S  PEAK  BRAND  PORTLAND  CEMENT.— 

Colorado  Portland  Cement  Co.,  Manufacturers,  Portland, 
Colo. 
RATHBFN'S  STAR  BRAND  OF  CEMENT.— 

The  Canadian  Portland  Cemknt  Co.,  Ltd.,  Mannfacturers, 

Desejonto,  Ont. 
The  Rathbun  Co.,  Sales  Agents,  Dcseronto,  Ont. 
READING  BRAND  PORTLAND  CEMENT.— 

Reading  Cement  Co.,  Manufacturers,  Reading,  Pa. 
X  Tj.  Rkpflter,  Sales  Agent,  5.^fi  Penn  St.,  Reading,  Pa. 
The  Walter  T.  Beadley  Co.,  Qen.  Sales  Agents,  Ninth  and 
Girard  Ave.,  Philadelphia,  Pa. 


J 


324        OIRECTORV  OF  AMP:RJCAN  CEMENT  INDUSTRIES. 

UFA)  CHOSS  BRAND  TOHTLAM)  i'EMENT.— 

JACoii  JI.  Bloom,  Hales  Agenr,  15  Wliitehnll  St.,  Isew  YotI 
City. 
1M:|i  I>1AM0ND  brand  TORTLAND  (!E^fKXT.— 

PnujLAND  Ckmkxt  Co.  OF  ITtaii,  TJcL.   M ;J nil fjl<  f lUVl.-^,  Sal' 
Lake  (■ity.  Utah, 
EEX-POETLAND  BRAND  PORTLAND  CEMENT.— 

llou?^TO\    Biios,,   Tlurty-tjei'Ojiil    Su  and  Pcnnsvivanui    R.    R. 
Pittsburg,  Pa. 
KITIXOCEROS    BRAND    PORTLAND    CE:\rENT.      (Pozkuo 
laiia.)  — 

^[ahyi.anp  Ckment  Co.,  .Manufacturers,  Spai'iaw  V  Point,  Md 
W\L  WjHT  Clarke  &  Son,  Snirs  Agents,  115  Gay  St.,  Balti 
more. 
ROMAN  ROCK  BRAND  PORTLAND  CEMENT.— 

T\iK  Ci'MMTKOs  CKMiisr  Co.,  Maiw fadaT^Ts.  Akmn,  N.  Y. 
EOSENDAIE  HYDRAULIC   CEMENT  BRAND  NATURAL  HY 
DRAULIC  CEMENT.— 

New  Yokk  Ce:^iext  Co.,  Manufacturers,  29  Broadway,  N,  Y 
ROSENDALE  NATURAL  HYDirVULTC  CEMENT.— 

HKijiKiiaEia:  Ci:mi:\t  Co.,  Maiiufnrhirers.  IfnwoV  Cave,  N.  Y 

CiFAS.  IL  Raaisay,  Sail-  Agent,  3H  Stale  St.,  Alhany,  N.  Y 

ROUND  TOP  BRAND  NATURAL  HYDRAULIC  CE:\IENT.^ 

Round  Top  Hydraelic  Cemkxt  Co.,  Maiuifnt  tarers,  Rount 

iVvp,  MfC 

ROYAL  BRAND  PORTLAND  CEMENT.— 

ChfAaLEs  AVarneli  Co.,  Sales  AgeiUb.  Wihinn.irlrai.  Del,;  Phi! 
nHelphia  and  New  Yr^rk. 
SAMSON  BRAND  PORTLAND  CEMENT.— 

iloisTON  Bro8..  Thirty-ee^^otsd   St.  aud  Pennsvlvania  R.  R. 
Pitt.^bur^',  Pa. 
SAMSON  BRAND  PORTLAND.  CEMENT.— 

thvEN  Sound  Ports. a m>  Cement  Co.,  Ltd.,  Mahnfaeturer? 

Shallow  Lake,  Ont. 
JoifN  Lfpas,  Salej^  Agent.  :U  7   Spitdinn   .\v(\,  Toronto,  Ont 
BuciiAN AX  k  Gordon,  Sales  Aueiils,  Winidpeer,  Man. 
SAYLOirs  BRAND  PORTLAND  CEMEN1\^ 

CoPLAV  CnMKxr  Co.,  MnnufartunTs,  Coplay,  Pa, 
JoirNsoN  iS:  Wilson.  Cmi,  Agents,  L50  Na^isaii  8t,,  New  York. 
CoMi^rERPTAL  Wood  and  Ce^iext  Co.,  Sales  .Agents,  156  Tiftli 
Ave,,  ^f^w  York  City:  Oirard  Bldtr.,  Philadelphia. 
SHTELD  BRAND  NATURAL  RYDRAULIC  CEMENT,— 
TnE  LAWUi'ixn:  Cement  Co.,  Manufaetniers,  New  York. 
TriE  Erakk  E.  Morse  Co..  Sales  Agents,  IT  State  St.,  N.  Y 
T.  B.  Orborne,  Sales  Agent,  1  Broadway,  Now  York, 
p.  D.  SrouT,  Sales  Agent,  1  Broadway,  New  York, 
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SOUTHERN  CROSS  BRAND  PORTLAND  CEMENT,     (Poz- 
zuolaiia.) — 

BiKMiNOirAM  Cement  Co.,  Mamifaciiirers,  Ensley,  Ala. 
SOTEREIGN  BEAND  POETLAITD  CEMEHT,— 

Charles  Warner  Co.,  Sales  Airoiits,  Wilmington,  DnL ;  Phil* 
ad  el  phi  a  mid  New  York. 
SPEED^S    STAR    BRAND    LOUISVILLE    NATURAL    HY- 
DRAULIC CEMENT.— 

LouiBViLLK  Cement  Co.,  Majnifaftiirors,  331   W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.^  Sales  Agents,  Louisville,  Ky. 
S*S   BRAND   LOUISVILLE   NATURAL    HYDRAULIC    CE- 
MENT.— 

LoL'isviLLE  Cement  Co.,  Manufacturers,  331   W.  Main  St., 

Louisville,  Ky, 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
STANDARD  BRAND  PORTLAND  CEMENT.— 

Bonneville  Portland  Cement  Co.,  Maimfacturers,  1333-7 
B.  E.  Trust  Bldg.,  Philadelphia,  Pa. 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  best  ideas,  the  most  successful  methods, 
the  latest  news  regarding  all  contracting  work  in  American 
citieSf  is  Information  of  great  value  to  progressive  contractors 
engaged  m  doing  that  kind  of  work. 

That  Is  ju3t  what  contractors  get  from  Municipal  Engineer- 
ing Magazine, 

If  they  don't  find  in  the  Magazine  the  Information  they  want, 
it  will  be  furnished  on  request  to  any  siibscdber,  tn  answering 
a  single  question  the  Magazine  often  incurs  expense  greater 
than  a  subscription  amounts  to  for  life. 

This  information  service  alone  is  worth  to  contractors  many 
times  the  subscription  price. 

The  subscription  price  is  only  $2.00  per  year.  No  progress- 
ive contractor  can  afford  to  be  without  the  Magazine. 

I  ttm  pleiiseil  witli  MuiiicipHl  EnjfiuHBriiiflr.— G'^^^^  H.  Simtrdent  Sitie- 
wfffk  Cuntrfivtm\  Portia  n^l,  Mf\ 

Municipal  En^ftnf+erini?  i*^  to  my  mind  the  best  for  moo  employed  lo 
municipal  work.—./.  N.  tStuf>bn,  W'eni  litjj-ftttrt/.  Ma  am. 

Muntcipal   EnKinwrinff   in   worth   itn   wei«1it  in  »iUt<r,  —  Sciti   fAtkc 


MUNICIPAL  ENGINEERING  CO. 


No  1  Srtailwiy,  H^m  Tvrfc  Clfyp  M,  Y. 


Ha.  ZA  South  MariilJaji  St.,  inillanapsJii,  Ind. 
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STANDARD  BRAND  PORTIiAKD  CEMENT.— 

Staxhaio)  roiiTLAND  Cembnt  L'lk,  Maiiiifactiirer^,  Hamtnoiid 
Bldg.,  Detroit,  Mich. 
STAR  BRAND  PORTLAND  CEMENT.— 

Bonneville  Portland  Cement  Co.,  Manufncturers,  1*^33-7 
R.  K  Trust  Bldg.,  Philaa^lphia,  Vn. 
STEEL  BEAM)  CEMEKT  (Pozzuulana).— 

Ckmext  Dki'auimkxt  Illinois  Stekl  Co.,  .^L-mufaetiirer^, 
lOGO  Rookery,  Hiicago,  111. 
STORM  KINO  BRAND  P(JRTLAND  CEMENT.— 

The  Cummixgs  Cement  Co.,  Manufaetnreri^,  Akron,  N.  Y. 
TIGER  BRAND  PORTLAND  CEMENT.— 

Castalia  Poetlano  Cement  Co.,  Mamifactiiiei\=,  70L2  Pub- 
lication Bldg.j  PittBbnrg,  Pa. 
TOLTEG  BRAND  PORTLAND  CEMENT  (PozziroLANA).— 

Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
TURKEY  BRAND  WABASH  PORTIAND  CEMENT.— 

Wabash  Poktland  Cement  (^>.,  Manufactnrers,  912  Union 
Trust  Bldg.,  Detroit,  Midi. 
UNION  BRAND  NATUBAL  HYDRAULIC  CEMENT.— 

Amekican  Cement  Co.,  Maniilacturers,  22  S.  Fifleeiitli  St., 

PHiladelphiaj  Pa. 
Lesley  &  Trinkle,  Sales  AgeiUs,  22  S.  Fiftonnlh  St.,  Pliila- 
^  '^  •        delphia.  Pa. 

United  Building  Material  Co.,  Sales.  Agent?^,  13  Park  Row, 
New  York  City. 
UNIVERSAL  BRAND  PORTLAND  CEMENT.— 

Cement  Department  Illinois  Steel  Co..  Manufacture/i=, 
1060  Rookery,  Chicago,  IIL 

U.  S.  G,  BRAiVD  NATURAL  HYDRAULIC  CEMENTT.— 

Mankato  Cement  Woi!Ks,  Mann f act urers,   Mankato,   ^linn. 
VICTOR  BRAND  PORTLAND  CEMENT  — 

(iLKNS  Falls  Portlajsid  Cement  Co.,  Maonfacturors,  Olens 

Falls,  N.  Y. 
Commercial  Wood  and  Cement  Co.,  Sale^  Agouts,  15G  Fifth 
Ave.,  Now  York. 
VUT.nANITE  BRAND  PORTLAND  CEMENT.— 

Vulcanite  Portland   Cement   Co.,   Mannfaeturerj?,   Phila- 
delphia, Pa. 
r"     B.   R    Stilujley,  Sales  Agent,    1713  Market   St.,   PJiiladel- 
\     «      phia^  Pa. 

Geo.  W.   DeSmet,  Western    Sales  Agent,  ChaTober  of  Cora- 
nierce  Bldg,,  Chicago,  IIL 
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WAENER*S  IMPROVED  BRAND  KATURAL  HYDRAULIC  CE- 
MENT.— 

Chaeles  Wabneu  Co.,  SaltJg  Agents^  Wilmiiigtt>ii,  DA. ;  Phil- 
adelphia and  New  York. 
WAYLAND  BlIAND  PORTLAND  CEMENT,— 

Thos,  MiLLEN  &  (Xk,  Maiiufacturerjj,  Wayland,  N.  Y. 
A.  J.  McBkak  &  Co.,  AgeiitB,  Cliieago,  111. 
WHITE  AND  PTJEE  BEAND  HYimATJLIC  CEMENT.     (Poz- 
zuolaiia?)      See  description  of  works. 

New  England  Poktland  ('emext  Co.,  Manufacturere,  Stam- 
fordj  Coim. 
WHITEHALL  BRAND  PUKTLAND  CEMENT.— 

Whitehall    Poktlaxu   Cement    Co.,    Manufacturers,    Ge- 

iiienton.  Pa. 
Seaus,  IIumbkrt  &  Co.,  Sales  Agents,  New  York^  Buffalo, 
Pli  i  1  ad  el  jjli  i  a  an  d  C  h  1 1  a  ^n  > . 
WOLVERIKE  BRAND  PORTLAND  CEMENT.— 

MiciHGAN  PoUTLAND  Cement   Co.,  Manufacturers,  Coldwii- 

ter,  Mich. 
S.  H.  Bassett,  Hales  Agent,  827  Marquette  Bldg.,  Chicago, 
III 
WYANDOTTE  BRAND  PORTLAND  CEMENT.— 

Michigan  Alkali  Co,,  Manufacturers,  Wyandotks  Mich. 
F.  B.  Holmes  &  Co.,  Gen.  Sales  Agents,  Hainmond  Bldg., 
Detroit,  Mich. 
XXX  ROSENDALE  BRAND  NATURAL  HYDRAULIC  CE^ 
MENT.— 

Hiram   Snyder,  Maniifacturer,  2^9  Broadway,   New   York, 

Land  Rosendale,  N.  Y. 
YANKTON  PORTLAND  CEMENT.— 
Western  Portland  Crment  Co.,  MannfaetureTs,  Yankton, 
S.  D. 
^  FOREIGN  CEMENTS. 

ALSEN  BEAND  GERMAN  PORTLAND  CEMENT.— 

Sinclair  &  Babson,  Agents,  143  Liberty  St.,  New  York, 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boston,  Mae^. 

BLACK  CROSS  BRAND  POREIGN  PORTLAND  CEMENT.— 
FLE!vnNG  &  Co,,  Sales  Agents?,  123  Liberty  St.,  New  York, 

BLACK  EA&LE  BRAND  BELMAN  PORTLAND  CEMENT.— 
Societe  ANONr:)iiR  Union  FHATt^HNELLE,  Manufacturers. 
Charles  Warner  Co.,  Bales  Agents^  Wilmington,  Del. ;  PhiL 
adelphia  and  New  York. 
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BLUE  ANCHOR  STETTIN  BRAND  GERMAN  PORTLAND 
CEMENT.— 

PoMMERSCHEB  Industbib  Verein  auf  AcTiEN,  Manufactur- 
ers, Stettin,  Germany. 
F.  Behrend,  Sales  Agent  and  Sole  Importer,  54  Front  St., 
New  York  City. 
BLUE  EAGLE   STETTIN  BBEDOWER  BRAND    GERMAN 
PORTLAND  CEMENT,— 

Stettin-Bredower  Pobtland  Cement  Fabrik  A.  G.,  Man- 
ufacturers, Stettin,  Germany. 
F.  Behrend,  Sales  Agent  and  Sole  Importer,  54  Front  St., 
New  York  City. 
B.  S.  &  CO.  LONDON  BEAND  ENGLISH  PORTLAND  CE- 
MENT.— 

Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  Manufacturers,  Lon- 
don, England 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boston,  Mass. 
BULL  BRAND  GERMAN  PORTLAND  CEMENT.— 

Jacob  H.  Bloom,  U.  S.  Agent,  15  Whitehall  St.,  New  York 
City. 
BURHAM  brand  ENGLISH  POBTLAND  CEMENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
CASTLE  BRAND  BELGIAN  NATURAL  HYDRAULIC  CE- 
MENT.— 
Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Girard 

Ave.,  Philadelphia,  Pa. 
GiRviN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
Meyer,  Wilson  &  Co.,  Importers,  Portland,  Ore. 
CATHEDRAL  BRAND  BELGIAN  CEMENT.— 

Balfour,  Guthrie  &  Co.,  Importers,  Portland,  Ore. 
CLOCK  BRAND  BELGIAN   NATURAL   HYDRAULIC   CE- 
MENT.— 

Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Girard 
Ave,  Philadelphia,  Pa. 
DAGGER  BRAND  BELGIAN  PORTLAND  CEMENT.— 
DuMON  &  Co.,  Manufacturers,  Belgium. 
Anthony  Meng  &  Co.,  U.  S.  Agents,  109  S.  Front  St.,  Phil- 
adelphia, Pa. 
DIANA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Andres  Bros.,  Importers,  507  John  Hancock  Bldg.,  Boston, 
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BYCKERHOFF  BKAITD  GEEMAN  PORTLAND  CEMENT.— 

Dyukerhoff  &    SoEir^'L;,   MuiuifaLturerp,    Aiiuuieburg,  ncmr 
Biebrich,  Crennany. 

E.  TiincLK,  Sala^  Agent,  99  John  8t,  New  York. 

Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa, 
EAGLE  BRAXTJ  liELGTAN  POBTLANT)  CEMENT.— 

Wm.  Parr  &  Co.,  Lnporter8,  CxalveBton,  Tex. 
ELEPHANT  BRAND  ENGLISH  PORTLAND  CEMENT.— 

J.   C.   JoTiNSON   &   Co.,  Manufacturers,   Gateshead-on-Tyne^ 
England. 

Wm.  Wirt  Clarke  &  Son,  Agents,  Baltimore,  Md. 
EMERALD  BRAND  FOREIGN  CEMENT.— 

Shewan,  Tomes  &  Co.,  !\Iaiinfact\irerg,  Hong  Kong. 

P.  T.  Crowe  &  Co.,  H.  8,  Agents,  Seattle  and  Tacoma,  Wash. 

GERMANIA  BRAND  GERI^IAN  PORTLAND  CEMENT,— 
Meyer,  Wilson  &  Co.,  ImportGr&,  Portlaud,  Ore.,  and  San 

Francisco,  Cal. 
Glencoe  Lime  and  Cement  Co.,  Agents,  1400a  Old  Man- 
chester road.  Si  Louis,  Mo, 
GIANT  BRAND  BELGIAN  CEMENT.— 

Ralfouil  GuTiieiE  ^  Co,,  linjinrtjcr.s  Portland,  Ore. 
GLOBE  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Spareow,  Pridenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 
St..  New  York. 
HAMMER  BRAND  BELGIAN  PORTLAND  CEMENT.— 

The  Hammer  Society,  Manufiicturcrs,  Touniai,  Belgium. 
HAND   BRAND   BELGIAN   ^NATURAL  PORTLAND*^    CE- 
MENT,— 

Antwerp   Portland   Cement   Works,   Ltd.,   14    Canal    St. 
Pierre,  Antwerp,  Belgium, 
HANOVER  BRAND  GERMAN  PORTLAND  CEMENT.— 
Oland  Cement  Co,,  Agents,  WO  Fifth  Ave.,  New  York. 
HETMBERGEK  BRAND  GERMAN  PORTLAND  CEMENT.— 

E.  M,  BiTRKE,  Dealer,  814  Comnieree  Ave.,  Houston,  Tex. 
HEIDELBERG  BRAND  GERMAN  PORTLAND  CEMENT.— 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  and 
Portland,  Ore, 


CORONET    BRAND    EriaUlSf4 

KEENE'S  •  CE 

It  IS  itf  «ri*iit  hai'<liH=iss,  luiii-Hhscirht^nl',  Inkkv*  n  inlrrtir  jjolisL,  niicj  is  inirivulkHl  for 
jjlaHteriiiiGr  iiiouhltHl  work  and  mtikiiitf  arliiicltil  marble. 

FUeNIING  A  CO.,   lm|»orters,  123  Ubtrty  $t,  Haw  York  Cfty. 
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HEMMOOR    CROWN   BRAND   GERMAN   PORTLAND    CE- 
MENT.— 

Portland  Cement  Fabrik  Hemmoor,  Manufacturers,  Ham- 
burg, post  hof  14,  Germany. 
Edward  L.  Cox,  Sales  Agent,  Chicago,  111. 
Meyer,  Wilson  &  Co.,  Sales  Agents,  San  Francisco,  Cal. 
Sparrow,  Fridenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 

St.,  New  York. 
Walter  T.   Bradley   Co.,   Sales  Agents,   Ninth   St.,   below 

Girard  Ave.,  Philadelphia,  Pa. 
Wm.  Parr  &  Co.,  Importers,  Galveston,  Tex. 
HERCULES  BRAND  (BREITP]NBUEGER)  GKRMAN  PORT- 
LAND CEMENT.— 

Sam'l  H.  French  &  Co.,  Sales  Agents,  Fourth  and  Callow- 
hill  Sts.,  Philadelphia,  Pa. 
HEYN  BROS.'  BRAND  GERMAN  PORTLAND  (U^^MENT.— 
Portland    Cement     Fabrik    Lueneburg,     Manufacturers, 

Lueneburg,  Germany. 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
HILTON,   LONDON,   BRAND    ENGLISH   PORTLAND    CE- 
MENT.— 

Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  Manufacturers,  Lou- 
don, England. 
E.  TiiiELE,  Sales  Agent,  99  John  St.,  New  York. 
GiRViN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
Lesley  &  Trinkle,  ln)})orters,  Philadelphia,  Pa. 
HOXTER  BRAND  GERMAN  PORTLAND  CEMENT.— 

Sparrow,  Fridenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 
St.,  New  York. 
JOSSON  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
KAISER  BRAND  GERMAN  PORTLAND  CE:\IENT.— 

National  Building  Supply  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md. ;  41.1  Carondelet  St.,  New  Orleans,  La. 
KARLS^rADT  BRAND  GERMAN  PORTLAND  CEMENT.— 
Meyer,  Wilson  &  Co.,  IniportcTs,  San  Francisco,  Cal.,  and 
Portland,  Ore. 

K.,  B:  c^'  S.  PYRA:\lin  BRAND  ENCJLISH  PORTLAND  OE-     , 
MEN1\— 

KnF'JUT.  Bi:va\  c^'  Sttkciks,  Maniifjiciiirei's,  London,  England. 
BALForif,  GrTiiJMi-:  c^'  Co.,  V.  S.  Agents.  Portland,  Ore. 
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KEY  BliAND  UERMAN   i'OKTLAND  CEMENT.— 

Bki]a\iKR  PouTLAND  Ckment  Fabuik,  PoktAj  Manufacturers, 
Bremen,  GeniiMiiy. 
KNIGHT  BRAND  BI^LGIAN  POHTLAND  CEMENT.— 

National  Building  Supply  Uck,  A^^rents,  N.  Lexington  St, 
BiiltinioTG,  McL  ;  413  Carondi'iet  St.,  New  Orleans,  La. 
LA  FARGE  BRAND.— 

Sears,  Humbert  <S:  Co.,  Dnportor^,  1310  Chamber  of  Coin- 
nierce,  Chicago,  HL 
LAGEKDOEFER  lOFEL  TOWER  BRAND  GERMAN  PORTLAND 
CEMENT.— 

EuG.   Lion  &■  Co.,  Muuufiicturers,  Hamburg  and  Lagerdorf, 

Germany. 
Kellev   Island    Ljmk   and   Transport    Co.,   U.    S.    Sales 
Agents,  Chneliind,  Ohio. 
LAirFFEN  BRAND  GERMAN  PORTLAND  CEMENT.— 

Sparhow,  Fimdknberg  &  Co.,  Sah^s  Agents,  15-2i5  Whitehall 
St.,  Neu   York, 

MANNHEIMER  BRAND  GERMAN  PORTLAND  CEMENT.— 

Mannheim KR    Pohtlastj}   Cemext    Fabhik,    MaDufacturers, 

Mannheim,  Gernuiny, 
MoRHis  Ebert,  Sales  Agent,  302  Walnut  St.,  Philadelphia, 

Pa. 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Ca!.,  and 
Portland,  Ore. 
.MEIER'S  PFZZOLAN   (U^LMEXT.      (Pozzuolana.) — 

H.  H.  ilEiER  k  Co.,  Manufacturers,  Bremen,  Germany. 
Sam'l  H.  French  &  (!o„  Agents,  York,  FouTth  and  Callow- 
hill  St?.,  PlHladeli>hia,  Pa. 
Waldo  Bros.,  Agents.  10.^  Milk  St.,  Bot^ton,  Mass. 
NOBTirS  CONDOR  BRAND  BELGIAN  CEMENT.— 

Balfour,  Guthrie  &  Co.,  Pacifie  Coast  Agents,  Portland,  Ore. 
GLAND  BRAND  SWEDISH  PORTLAND  CEMENT.— 

Oland  Cement  Co.,  Agents,  160  Fifth  Ave.,  New  York. 
PORTA  BRAND  GERMAN  PORTLAND  CEMEN/T.— 

BitiLArEU  PuRTLAxn  Cement  F.ujrik,  Porta,  ^fanufadurers, 

Bremen ,  Germany. 
National  Building  Supply  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 
ROOSTER  BRAND  FOREIGN  PORTLAND  CEMENT.— 
K.  M.  Burke,  DeaItT,  Hit  Coniinene  Ave.,  Houston,  Tex. 
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ROYAL     CROWN     BRAOT)    BELGIAN     PORTLAND     CE- 
MENT.— 

COMPAGNIE  GeNERALE  PBS  CeMBNTS  PORTLAND  DE  l'EsCAUT, 

Manufacturers,  Tournai,  Belgium. 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
ROYAL  EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT. 
Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Girard 
Ave.,  Philadelphia,  Pa. 
SATURN  BRAND  GERMAN  PORTLAND  CEMENT.— 

Portland  Cement  Fabrtk,  Manufacturers,  Hamburg,  Ger- 
many. 
Walter  T.  Bradley  Co.,   Sales  Agents,  Ninth   St.,  below 
Girard  Ave.,  Philadelphia,  Pa. 
SCHIFFERDECKER    BRAND    GERMAN    PORTLAND    CE- 
MENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
STAR  BRAND  BELGIAN  PORTLAND  CEMENT.— 

SociETE  Anonyme  Union  Fraternelle,  Manufacturers. 
Charles  Warner  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
STAR,  STETTIN,  BRAND  GERMAN  PORTLAND  CEMENT.— 
Portland  Cement  Fabrik  Stern,  Manufacturers,   Stettin, 
Germany. 

E.  TiiiELE,  Sales  Agent,  99  John  St.,  New  York. 
STETTIN-BREDOWER  PORTLAND  CEMENT.— 

F.  Behrend,  Sales  Agent,  54  Front  St.,  New  York. 
STETTIN-GRTSTOWER  PORTLAND  CEMENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
TEUTONIA  BRAND  GERMAN  PORTLAND  CEMENTT.- 

Tjte  Mtsburger  Portland  Cement  Works,  Manufacturer?, 
PTanover,  Germany. 

Sparrow,  Pridenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 
St.,  New  York. 

GiRViN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
TRITON  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Societe  Anonyme  Union  Fraternelle,  Manufacturers. 

Cttarles  Warner  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
TROWEL  BRAND  FORRIGN  PORTLAND  CEMENT.— 

Meyer,  Wtlsox  &  Co.,  Iinportors,  San  Francisco,  Cal.,  and 
Portland,  Ore. 
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VORWOHLER   lilON   BRAND    GERMAN    PORTLAND    CE- 
MENT,— 

VoRwoiiLER  Portland  Cement  Fabrik,  Prussikg,  Planck 

&  Co.,  Manufacturers,  Holzniinden,  Gemiany. 
Uabriel  &  SciiALL,  Sales  Agents,  205  Pearl  St.,  New  York. 

VULTIIR  BRAND  BELaiAN  PORTLAND  CEMENT— 

National  Building  Scptly  Co,,  Agents^  N.  Lexington  St.. 
Baltimore,  ^Id. ;  413  Caroudelet  St.,  New  Orleans,  La. 

ZEBRA  BRAND  FOREIGN  PORTLAND  CEMENT.— 

E.  M.  BuEKEj  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 


MANUFACTURERS 

HI 

GLENS    FALLS,    N.   Y. 

W.  W.  mACUY.  PrtsWmit, CMant  Falls,  N.  Y. 

BYRON  UPHML  ViM-Prttidtnt,     ....  Qltnt  Fallt,  N.  Y. 

Im'W^^?'^^^^         A.  W.  SHERMAN,  TrMturw, Qltnt  Fallt,  N.  Y. 

f^^^^^^^^^^^^         J.  A.  PARRY   Stcrotary, Qltnt  Falls,  N.  Y. 

r«  u       S.  9.  600DMAN,  Dirtotw, «s«s  Falls,  N.  Y. 

^   ^^       F.  W.  WAIT,  Director,      ......  filtns  Falls,  N.  Y. 

6.  H.  PARKS,  Dirsctor, SItns  Falls,  N.Y. 

W.  E.  SHER,  IMwatir, Slsns  FaHs,  N.  Y . 

_         COMMERCIAL  WOOD  AND  CEMENT  CO. 

Solo  Ssllinf  AfMH.       158  Fifth  Avs.,  Now  York. 

Capacity  1^200  bbls  per  day.    Manufacturers  of  The  Iron  Clad 
Brand  of  Portland  Cement;  Victor  Brand  of  Portland  Cement. 

GUABANTEES-IBON  CLAD  BRAND 

THE  GLENS  FALLS  PORTLAND  CEMENT  COMPANY  is  willing  to 
guarantee  all  of  its  shipments  as  follows :  Jst.  The  cement  w  11  stand  a  mini- 
mum tensile  strain  of  600  lbs.  to  the  square  inch  sec  ion  of  neat  briquettes  kept  1 
day  in  air  and  6  days  in  water.  2d*  The  cement  will  stand  a  minicnum  tensile 
strain  of  175  lbs.  per  square  inch  section^  3  parts  of  sand  and  one  part  of  cement^  the 
briquettes  kept  1  day  in  air  and  6  days  in  water,  standard 
crushed  quartz  used  in  testing.  3d.  The  cement  will  stand 
what  is  known  as  the  boiling  test.  4th,  85  per  cent,  of  jjl 
this  cement  will  pass  through  No.  200  sieve.  96  per  cent, 
will  pass  through  100  seive.  All  of  the  barrel  cement 
will  be  put  up  in  tight  packages  of  great  strength  and  uni- 
formity. The  bag  cement  will  be  put  up  in  cotton  bags  of 
superior  quality,  and  all  the  weights  are  strictly  guaranteed. 

GUABANTEE-VICTOB  BBAND 

THE  GLENS  FALLS  PORTLAND  CEMENT  COMPANY  is  willing  to 
guarantee  all  of  its  shipmmts  of  Victor  Portland  Cement  as  follows:  1st.  The 
cement  will  stand  a  minimum  tensile  strain  of  500  lbs.  to  the  square  inch  section 
of  neat  briquettes  kept  one  day  in  air  and  6  days  in  water.  2i.  The  cement  will 
stand  a  minimum  tensile  strain  of  125  lbs.  per  square  inch  section,  3  parts  of  sand 
and  1  oart  of  cement,  the  briquettes  kept  1  day  in  air  and  6  days  in  water,  standard 
crushed  quartz  used  in  testing.  3d.  The  cement  will  stand  what  is  known  as  the 
boiling  test.  4th.  90  per  cent,  of  this  cement  will  pass  through  No.  200  sieve. 
97  per  cent,  will  pass  through  No.  100  sieve. 

All  of  the  barrel  cement  will  be  put  in  tight  p  ckages  of  great  strength  and 
uniformity.  The  bag  cement  will  be  put  up  in  cotton  bags  of  superior  quality, 
and  all  the  weights  are  strictly  guaranteed. 


uainc 
fur  AnuTicaii  cement  conipauics  and  of  tho  priiicipMl  distributing 
agents  and  ini]xirtere  of  foreign  eeiiu-nts  who  havti  ro.'^p<jiidi'd  to 
rcfpiosts  for  iiifoniintinn.  A  definito  lino  can  not  be  dniwn  betwi-cn 
Ihp  (Jeiieral  Sales  Agents  and  the  ordinary  dealers  in  eenieat.  All 
who  might  be  considered  as  belongijig  to  thf'  former  cUiss  are  in- 
thid(>d  in  thi*  list.  The  list  of  Cement  Bealer^j  which  is  given 
farther  on,  contains  all  the  names  in  this  list  as  well  as  those  of 
local  cement  dealers. 

ABEL  LIME  AND  CEMENT  COMPANY,  Davenport,  Iowa,— 

Agents  Bonneville  ToirrLANn  Temext  Co.,   1233-7  R    K. 
Tnist  BIdg..  Philadelphia,  Pa. 

MaTnifacturer.<  Star  and  Standard  brands  Portland  cement 
and   Improved   Bonneville   brand   natural   hydraulic   ce- 
ment. 
ADAMS  BROS,-PAYNES  CO..  Lynchlmrg,  A^a.— 

Sales  Agents  James  Elver  Cement  Works,  Locher,  Va* 
Manufacturers  of  James  River  brand  natural  hydraulic  ce- 
ment. 

ANA(U>NDA    COPPER   MINING    COMPANY.    HARDWARE 
DEPARTAtENT,  Anaconda  and  Butte,  Mont.— 
Agents  Portland  Cement  Co.  of  Utah,  Ltd.,  Salt    Lake 
City,  Utah. 

ManufactnrerB  Red  Diamond  brand- Portland  cement. 
Agents  Alsen's  Pohtland  Cement  Fabrik,   Itzehoe,  Cer- 
many. 

Manirfactiirers  Alsen's  brand  German  Portland  cement 
ANDRES  BROS.,  rm  John  Hancock  Bldg.,  Boston,  Mass.— 

Importers  Diana  brand  German  Portland  cemenL 
BALEOUR,  Ori^FTRIE  S:  CO.,  Porlland.  Ore.— 

U.  S.  Agents  KxirnrT,  Bkvan  ili:  Sturoes.  London,  Englantl. 
ALnmrnelurers  K.,  B.  &  S.   Pyramid  brand   English   Port- 
lan<l  cenumt. 
In\|)orters  Cathedral  and  Giant  brands  Belgian  cement. 
Paciilc  Coast  Agents  North*s  Condor  brand  Belgian  cement. 
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BASSETT,  SHELDON  H„  Marqu^te  Bldg.,  Chicago,  111. 

Sales  Agent  Michigan  Portland  Cement  Co.,  Coldwater, 
Mich. 

^lanufacturers  Wolverine  and  Eclipse  brands  Portland  ce- 
ment. 
Sales  Agent  Iola  Portland  Cement  Co.,  lola,  Kans. 

Manufacturers  Iola  brand  Portland  cement. 
Agent  United  States  Portland  Cement  Co.,  Dover,  Del. 
BATCHELDER  &  COLLINS,  Norfolk,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved   Bonneville   brand   natural   hydraulic   ce- 
ment. 
BEERY,  P.  B.,  Sandusky,  Ohio. 

Sales  Agent  Sandusky  Portland  Cement  Co.,   Sanduskv, 
Ohio. 

Manufacturers  Medusa  brand  Portland  cement. 
BEHREND,  F.,  54  Front  St.,  New  York. 

Sales  Agent  and  Sole  Importer  from  Pommerscher  Indus- 
trie Verein  auf  Actien,  Stettin,  Germany. 
Manufacturers  Blue  Anchor  Stettin  brand  German  Port- 
land cement. 
Sales   Agent   and   Sole   Import<^r   from   Stettin    Bredower 
Portland  Cement  Fabrik,  A.  G.,  Stettin,  Germany. 
Manufacturers  Blue  Eagle  Stcttin-Bredower  brand  German 
Portland  cement. 
BERRY  &  FERGUSON,  102  State  St.,  Boston,  Mass. 

Sales  Agents  Lawrenceville  Cement  Co.,  Binnewater,  N.  Y. 
Manufacturers  Beach's  Rosondale  brand  natural  hydraulic 
cement. 
Sales  Agents  Coplay  Ckment  Co.,  Coplay,  Pa. 

Manufacturers  Saylor's  and  Keystone  brands  Portland  ce- 
ment. 
BLAIR,  REED  F.,  CO.,  Lewis  Blk.,  Pittsburg,  Pa. 

Sales  Agenls  Brier  Hill  Iron  and  Coal  Co.,  Youngstown, 
Ohio. 

Manufacturers  Brier  Hill  brand  Portland  cement   (pozzu- 
olana). 
BLOOM,  JACOB  H.,  15  Whitehall  St.,  New  York  City. 
Sales  Agent  Red  Cross  brand  Portland  cement. 
Sales  Agent  Bnll  brand  German  Portland  cement. 
BORGA^ER  rE:\rENT  COMPANY,  Philadelphia,  Pa. 

Sales  Agents  Leiitgii  Poijtland  Ckme>^t  Co.,  Allentown,  Pa. 
^lannfacturers  Leliidi  brand  Portland  cement. 


GENERAL  SALES  AGENTS. 

BOSTON  FIRE  BETCK  COMPANY,  164  DevonsJiir^  St.,  Bos^ 
toil,  Matis. 

Agente  Bonneville  I'ohtland  Cement  Co.,  1:^33-7  R,  B. 
Trust  Bldg.,  Philadelphia,  Pa. 

Man\ifacturers  Staiukrd  and  Star  brands  Portland  oement, 
and  Iniprovi'd  Bonneville  brand  natnral  hydraulic  oement, 
BKABLEY,  WALTER  T.,  CO.,  Ninth  St.,  below  Girard  Ave., 
Philadelpliia,  Pa. 
^^     Sales  Agents  Reading  Cement  Co.,  Reading,  Pa. 
^H         Manufacturers  Reading  brand  Portland  cement  and   Ira- 
^^^  proved  Rosendale  brand  natural  hydraulic  cement. 

I  Sales  Agents  Hemmoou  Pokiland  Cement  Fabeik. 

I  Manufacturers  Heninioor  Gcrnian  Portland  cement, 

I  Sales  Agents  Satuiii  German  Portland  cement. 

BROCKETT,  C.  A.,  CEMENT  COMPANY,  Aetna  Bldg.,  Kansas 
L        City,  Mo, 

I  Agents  Kansas  City  &  Ft.  Scott  Cement  Co. 

I  Manufacturers  Brockett's  Double  Star  brand  Ft,  Scott  nat- 

I  ural  hydraulic  eement. 

BRYANT  &  KENT,  30  Kilby  St,  Boston,  Mass. 

Sales  Agents  The  Hercules  Cemes^t  Co.,  Catasauquaj  Pa. 
Manufacturer  a  Hercules  and  Granite  brands  Portland  ce- 
ment and    Improved   Lehigh   and   Improved    Rosendale 
brands  natural  liydraulic  cement. 
BUCHANAN  &  GORDON,  Winnipeg,  Man, 

Sales  Agents  The  Owen  Sound  Poutland  Cement  Co.,  Ltd., 

I  Owen  Sound,  Ont. 

Manufacturers  Samson   and   Magnet  brands  Portland   ce- 
ment. 
BULLOCK,  JOHN,  &  SON,  Baltimoi^,  Md. 
Sales  Agents  Norton^s  RosendalG  cement. 
BUTTE  COAL  COMPANY,  19  E.  Broadway,  Butte  City,  Mont. 
Edwin  L.  Mayo,  Proprietor. 

Sales  Agents  Western  Portland  Cement  Co.,  Yankton,  S.D. 
Manufacturers  Yankton  brand  Portland  cement, 
CABLE,  THORN  &  CO.,  New  York. 

Sales  Agents  Wm.  Keaitse  &  Sons'  Cement  Co. 
Manufacture r.s  Krause's  brand  Portland  cement. 
CAEBEEE,  J.  MAXWELL,  66  Maiden  Lane,  New  York. 

Mgr.  New  York  Office  Ciias.  Waknee  Co.,  Wilmington,  Dei 
CHICAGO  CRUSHED  STONE  COMPANY,  Chicago,  HI. 

Agents  Bonneville  Portland  CemtjINT  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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CLARK,  J  AS.  G.,  New  Orleaiw,  La. 

Sales  Agent  Lehigh  Poktlakd  Cement  Co.,  AUentown,  Pa. 
Manufacturers  Lehigh  brand  P6rtland  cement. 
CLARKE,  WM.  WIRT,  &  SOU,  115  Gay  St.  Soutli,  Baltimore,  Md. 
Sales  Agents  Union  Akbon  Cement  Co.,  Buffalo,  N.  Y. 
Manufacturers'  Agents  for  Akron  Red  Star  brand  natural 
hydraulic  cement. 
Sales  Agents  Bridges  &  HENt)ERS0N,  Hancock,  Md. 

Manufacturers  B.  &  H.  brand  natural  hydraulic  cement. 
Sales  Agents  Maryland  Cement  Co.,  Sparrows'  Point,  Md. 
Manufacturers  Rhinoceros  brand  Portland  cement   (pozzu- 
olana)  and  Clarke's  brand  hydraulic  cement. 
Sales  Agents  Hercules  Cement  Co.,  Catasauqua,  Pa. 

Manufacturers  Clarke's  Improved  Rosendale  brand  natural 
hydraulic  cement. 
Sales  Agents  Wm.  Krause  &  Sons'  Cement  Co.,  Martin's 
Creek,  Pa. 

Manufacturers  Krause's  brand  Portland  cement. 
Agents  I.  C.  Johnson  &  Co.,  Gateshead-on-Tyne,  England. 
Manufacturers  Elephant  brand  English  Portland  cement. 
COMMERCIAL  WOOD  AND  CEMENT  COMPANY,  156  Fifth  Ave., 
New  York;  Girard  Bldg.,  Philadelphia,  Pa. 

Ralph  Peverley,  Pres. ;  J.  F.  Twamley,  Vice-Pres. ;  J.  C. 

Detwiler,  Treas. ;  P.  M.  Hoover,  Sec'y. 
Sales  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Saylor's  and  Commercial  brands  Portland 
cement  and  Anchor  and  Commercial  brands  Rosendale 
natural  hydraulic  cement. 
Sales  Agents  Glens  Falls  Portland  Cement  Co.,  Glens 
Falls,  N.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portland  ce- 
ment. 
COMSTOCK,  F.  F.,  261  Broadway,  New  York  City. 

Agent  Bonneville  Portland  Cement   Co.,   1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
COX,  EDWARD  L.,  1511  Marquette  Bldg.,  Chicago,  111. 

Gen.   Sales  Agents   German-American   Portland*   Cement 
Works. 

Manufacturers  Owl  cement  brand  Portland  cement. 
CROWE,  F.  T.,  &  CO.,  740  Pacific  Ave.,  Taconia,  Wash.,  and  T6 
Starr  Boyd  Bldg.,  Seattle,  Wash. 
U.  S.  Agents  Shewan,  Tomes  &  Co.,  Hong^  Kong. 
^Manufacturers  Fjmerald  brand  cement. 


GLENS  FALLS  PORTLAND  CEMENT  CO. 


GLENS     rAI-l-5, 


» 


HE  ^rorks  of  the  Gkna  Falls  Portland  C«men£  Company  are  located  on 
the  Glens  Falls  Feeder  Canal^  whei-e  it  is  crossed  by  the  tracks  of  The 
Delaware  and  Htidson  Company  Raik oadf  thereby  affording  -water 
and  rail  transportation  for  the  shipment  of  their  cement,  Th^e  works 
during  the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,,  and  remodeled  so 
as  to  conform  to  the  best  cement  eogineeriftg  practice  of  the  present  day*  Through 
the  entire  plant  the  construction  fias  been  of  brick  and  iron,  with  the  Expanded 
Metal  and  Roebling  systems  of  firepr oofingf  for  the  floors^  roofe,  and  lai^e  hoppers. 

The  raw  materials  from  which  the  cement  is  made  surround  the  factory, 
and  embrace  a  large  tract  extending  on  both  sides  of  the  Glens  Falls  Feeder,  and 
on  both  sides  of  the  Hudson  River*  These  materials  consist  of  a  limestone  and 
an  overlying  clay  peculiarly  adapted  to  cement  making.  The  limestone  is  found 
as  usual  in  layers  of  varying  thickness,  differing  slightly  in  their  chemical 
analym*  But  by  care  in  the  selection  and  combination  of  these  layers,  an  ex- 
tremely tmifoma  product  is  obtained  for  ttie  average^  which  does  not  vary  more 
than  one  per  cent,  in  the  amount  of  carbonate  of  lime  it  contains. 

The  clay  is  found  in  large  deposits  over  the  limestone,  and  is  singularly  fav- 
orable to  cement  making  on  account  of  its  freedom  from  coarse  sand  and  the  uni- 
form^  character  of  its  constituents. 

The  raw  materials  are  treated  by  the  dry  process,  wliirh  is  a  satisfactory  and 
favorite  method  l>oth  in  tfiis  country  and  abroad.  An  outline  of  it  is  as  follows  t 
The  Hmestone  and  clay  are  first  dried  and  partially  reduced  by  crushers  and  rolls. 
They  are  then  accurately  weighed  in  the  proper  proportions  in  automatic  scales. 
After  being  weighed,  the  materials  are  thoroughly  mixed,  then  still  farther 
reduced  to  a  fine  powder  by  grinding  mills,  from  which  the  mixture  is  elevated 
to  a  large  bin,  and  then  in  turn  it  is  fed  to  the  wet  mixets,  where  it  is  properly 
tempered  with  water  to  allow  it  to  be  made  into  bricks.  The  Esricks  are  now  run 
Into  drying  tunnek,  which  are  heated  by  waste  heat  carried  in  a  duct  from  the 
boilerp  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  the  bricks  are  elevated  to  the  top  floor  of  the 
kiln  building,  where  they  are  fed  into  SchGfcr  kilns,  and  properly  burnt.  These 
Schofer  ^los  are  an  improvement  on  the  Dietzsch  kiln,  and  are  very  economi- 
cal in  (ueL  Like  all  the  improved  German  kilns,  while  very  simple  and  tinifonn 
in  their  working  when  properly  controlled,  many  disastrous  failures  have  taken 
place  from  attempting  to  operate  them  theoretically  with  inexperienced  men.  In 
the  Glens  Falls  Portland  Cement  Works  it  w^as  found  necessary  to  employ  head 
burners  trained  in  the  old  works  of  Europe. 

From  the  kilns,  the  clinker  is  conveyed  to  the  ball  mills,  where  the  first  re- 
duction is  made  with  steel  baUs<  From  these  it  passes  to  the  tube  mills,  where 
the  final  reduction  is  made  with  flint  pebbles*  The  finely  ground  cement  is  now 
ready  for  storing,  and  is  conveyed  to  the  storehouse,  where  it  is  depodted  in  sep- 
arate bins,  each  holding  from  four  hundred  to  twenty-five  hundred  barrels^  ^^here 


the  cement  is  carefully  sampled  and  then  tested^ 
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CUTLER  &  GILBERT,  D&iili,'  Minn. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  AUentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
DABOLL,  F.  A.,  Land  Title  Bldg.,  Philadelphia,  Pa. 

Mgr.  Philadelphia  OflSce  Chas.   Warner   Co.,   Wilmington, 
Del. 

DAVIS,  JAS.  A.,  &  CO.,  92  State  St.,  Boston,  Mass. 
Sales  Agents  Lehigh  Pobtland  Cement  Co. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cbment  Co. 

Manufacturers  Alpha  brand  Portland  cement. 
Sales  Agents  Olympia  brand  Bosendale  natural  hydraulic  ce- 
ment. 
DEE,  WM.  E.,  219  Royal  Ine.  Bldg.,  Chicago,  111. 

Sales  Agent  American  Cement  Co.,  Philadelphia,  Pa. 

Manufacturers  Giant  brand  Portland  cement. 
Sales  Agent  Bronson  Portland  Cement  Co.,  Bronson,  Mich. 

Manufacturers  Bronson  Portland  cement. 
Sales  Agent  Marquette  Portland  Cement  Co.,  La  Salle,  111. 
Sales  Agent  Zenith  Portland  Cement  Co.,  Detroit,  Mich. 
DEFREES,  C.  H.,  315  S.  Taylor  St,  South  Bend,  Ind. 
Sales  Agent  T.  Millen  &  Co.,  Wayland,  N.  Y. 
Manufacturers  Wayland  brand  Portland  cement. 
DE  SMET,  GEO.  W.,  317  Chamber  of  Commerce  Bldg.,  Chicago,  111. 
Western  Sales  Agent  Vulcanite  Portland  Cement  Co. 
Manufacturers  Vulcanite  brand  Portland  cement. 
DICKINSON  CEMENT  COMPANY,  931  Marquette  Bldg.,  Chi- 
cago, 111. 

Sales  Agents  Marquette  Portland  Cement  Co.,  Deer  Park 

Glen,  111. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
DONALDSON,  W.  J.,  Betz  Bldg.,  Philadelphia,  Pa. 

Sales  Agent  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  Portland  cement. 
EASTON  LIME  COMPANY,  Easton,  Pa. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
EBERT,  MORRIS,  302  Walnut  St.,  Philadelphia,  Pa. 

Agent  Mannheimer  Portland  Cement  Fabrik,  Mannheim, 
Germany. 

Manufacturers  Mannheimer  Portland  cement. 
EGLESTON,  HOWARD,  Havana,  Cuba. 

Sales  Agent  for  Cuba,  Cement  Department  Illinois  Steel 
Co.,  Rookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 
Manufacturers  Stnol  brand  cement  (pozzuolana). 


GENERAIr  SALES  AGENTS. 
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FIELD,  H.  K.,  &  CO..  Alexandria,  Ya. 

Agents  BuNNKviLLK  Portland  Ckmhnt  Co.,   1333-7  K.  E. 
Tmst  Bld^.,  Philadelpliia,  Pa. 

MaDiifactiirers  Standard  and  Slar  brands^  Portland  cement 
and  Improved  Ronnpvillo  brand  n^itural  hvdraiilic  cement 
FTNKGAN,  THOS.,  Boise,  Idaho, 

Agent  Portland  Cement  Co.  or  Ctah,  Ltd.,  .Suit  Lalce  City, 
Utah. 

Mannfacturers  Red  Diaraond  hraiid  Portland  eemcni 
FLEMING  &  CO.,  133  Liberty  St.,  New  York. 

Hale.'S  Agent.s  Blaek  Cross  brand  Portland  cement. 
FT.  SCOTT  CEMENT  ASSOCIATION,  Kansas  City,  Mo, 

Sales  Ao:ent8  for  Ft.  Scott  Hydraulic  Cement  Co.,  Kansas 
City,  Mo, 

Mannfaet\irers  Fonr  Star  brand  natural  hydraulic  cement. 
Sales  Agents  Kansas  City  &  Ft.  Scott  Cement  Co.,  Kansas 
City,  Mo, 

M.mufaetnrers  Double  Star  brand  natiiml  hydraulic  cement, 
FEENCH,  SAMX  H,,  &  CO.,  Fourth  and  Callowhill  Sts,.  Philadel- 
phia, Pa. 

Sales  Agents  Dextkh  Poim.ANii  Ckment  Co,,  Fazareth,  Pa. 
Mannfaeturers  Dexter  brand  Portland  cement  and  French's 
Ro^endale  hrand  natural  hydraulic  eenicnt. 
Agents  Newark  Li  mi:  and  Ckment  Manufacturing  Co., 
Newark,  N.  J, 

Mannfaciurers   Old   Newark   Rosendale   brand   natural   hy- 
draulic cement. 
U.  S.  Agents  Hercules  brand  Breitenhurger  Glerman  Portland 

cement. 
XT.  S.  Agents  H,  IL  Mkikr  &  Co.,  Bremen,  Grermany. 
Manufacturers  Meier's  Puzzolan  cement    (pozzuolana). 
GABRIEL  &  SCHALL,  205  Pearl  St.,  New  York. 

Sales  Agents  Vorwoiiler  Portland  Cement  Fabrik,  Prus- 
stNG,  Planck  &  Co.,  Ilokmiiidcn,  Germany. 
^^M         Mauufactnrers    Yorvvohlcr   Lion    brand    German    Portland 
^Hv  cement. 

HpllfAaE  &  WALLER.  Norfolk,  Ya. 

W       J&iles  Agentti  LEiiiaii  Portland  Cement  Co.,  Allentown,  Pa. 
■  Manufaetun'rs  Ij^^high  brand  Portland  cement. 


E;3MCII<rC3-   dte    C<3. 


Tirri  Mfttallto, 
irlek,  GviiMtit 


123     Liberty     Street, 


:^Af  vo^K. 


FLOORING  AND  PAVING 
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GARDEN  CITY  SAND  COHlJBUrr,  1201-1205  Security  Bldg.,  Chi- 
cago, 111. 

Sales  Agents  Chicago  Portland  Cement  Co.,  513  Stock  Ex- 
change Bldg.,  Chicago,  111. 

Manufacturers  AA  Chicago  brand  Portland  cement. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Vulcanite  Portland  Cement  Co.,  Philadel- 
phia, Pa. 

Manufacturers  Vulcanite  Portland  cement. 
Sales  Agents  Bonneville  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Star  Portland  cement. 
GIRVIN  &  EYRE,  307  California  St.,  San  Francisco,  Cal. 

Sales  Agents  Hilton,  Anderson  &  Brooks,  Faversham,  Up- 
nor  and  Hailing,  England. 

Manufacturers  Hilton  brand  English  Portland  cement. 
Sales  Agents  Misburger  Portland  Cement  Works,  Hanover, 
Germany. 

Manufacturers   Teutonia  brand   German   Portland   cement. 
Sales  Agents  Castle  brand  Belgian  natural  hydraulic  cement. 
GLENCOE  LIME  AND  CEMENT  COMPANY,  14o6a  Old  Manches- 
ter Road,  St.  Louis,  Mo. 

C.  W.  S.  Cobb,  Pres. ;  T.  W.  G.  Bohn,  Sec'y ;  E.  S.  Healey, 

Treas. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Sandusky  Portland  Cement  Co.,  Sandusky 
Ohio. 

Manufacturers  Medusa  brand  Portland  cement. 
Sales  Agents  Utica  Cement  ^Fan^ufacturing  Companies. 
Manufacturers  Black  Ball  and  Clark  brands  natural  hydrau- 
lic cement. 
Sales   Agents   Louisville   natural   hydraulic    cements.      (See 

Western  Cement  Co.  for  list  of  biands.) 
Sales  Agents  Germania  brand  Gorman  Portland  cement. 
GOETZ,  CHAS.  W.,  LIME  ATs^D  CEMENT  COMPANY,  3527 
Gratiot  St.,  St.  Louis,  Mo. 

Agents  Banner  Cement  Co.,  Chicago,  111. 

Manufacturers  Banner  brand  Louisville  natural  hydraulic 
cement. 
Sales  Agents  Castalia  Portland  Cement  Co.,  Pittsburg,  Pa. 
Manufacturers  Tiger  brand  Portland  cement. 
HALL,  C.  W.,  140  Nassau  St.,  New  York  City. 

Sales  Agent  Cement  Department  Illinois  Steel  Co.,  1060 
The  "Rookery,  Chicago,  111. 

^fanufactnrers  I^iiivorsal  brand  Portland  cement. 
^Manufacturers  Steel  lirand  cement  (pozzuolana). 


GENERAL  SALES  AGENTS. 
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HAILACK  &  HOWAED  lUMBER  COMPANY,  THE,  Denver,  Colo. 
J\  II.  iiowAHD,  Pres. ;  0.  H.  Barr,  Secy;  B.  Colduen%  Treas. 
Sales  Agents  Colokado  Portland  Cement  Co.,  Portland, 
Colo. 

Manufacturers  Pike*s  Peak  }>nuul  Priilljnhl  eem(iiit. 
HAETRANFT,  WM.  G.  CEMENT  COMPANY,  Heal  Estate  Tru&t 
Bldnr,,  Pliilnflelpluju  Pa. 

IWm,  G.  Hartranft,  Pres. ;  Jos.  W.  ZippeeleiNj  Vice-Pres. ; 
A.  W.  l^lAsn,  Sec  y  and  Trea.«. 
Sales  Agents  Alma  Portland  Cement  Co.,  Wellston,  Ohio, 
ManufaeturerB  Alma  brand  Portland  cement. 
Sales  x^gents  Buckiiorx  Poinr.ANo  Cement  Co.,  Maolieim, 
^       W.  Va. 
V        Manufacturers  Bnckliorn  brand  Portland  eenient. 
Sales  Agents  Phobnix  Cement  Co.,  Nazaretb,  Pa. 
Manufacturers   Phteuix  and    Clover  Leaf  brands  Portland 
cement  ao-d  JXL  brand  natural  hydraulic  cenieni 
Sales    Agents    Yirol'^ia    Portland    Cement    Co.,    Craigs- 
ville,  Ya, 
Manufacturers  Ohl  Uraiiinion  Portland  cement. 
HAWE8,  S.  H,  &  CO,,  Hiclnnond,  Va, 
Agents  Bonneville  Portland  Cement  Co.,  1233-7  E.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 
Manufacturers  Standard  and  Star  brande  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
HOLMES,  F.  B.,  &  CO,,  Hammond  Bldg.,  Detroit,  Mich. 
j  Gen.  Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mich. 

]\ranufaeturers  Wyandotte  brand  Portland  cement. 
HOUSTON  &  CO.,  26  Cortlandt  St,  New  York. 

Sales  Agents  TiiK  HKRnnr.Eft  Cement  Co.,  Oaiasauqua,  Pa. 
Mannfacturcn's  Hercules  and  Granite  brand?  Portland  ce- 
ment   and   Improved    Lehigh    and    Improved    Eoaendale 
brands  natural  hydraulic  cement. 
HOUSTON  BEOS*,  Thirty-second  St.  and  Pennsylvania  Railroad, 
Pittsburg,  Pa, 

Manufat^tnrers  Eex-Portland  and  Samson  brands  Portland 
cement. 
Agents  Vulcanite  Portland  Oembnt  Co. 

Manufacturers  Vulcanite  brand  Portland  cement. 
Agents  Flint  Pock  Rosendale  ajid  Cumberland  Valley  brands 
natural  hydranlic  cement. 
HTTNT  ^  CONNELL  CO.,  Seranton,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg,,  Philadelphia.  Pn. 

Mannfaetnrers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
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JACKSON,  FRANK  H.,  104  S.  Broadway,  Los  Angeles,  Cal. 
Sales  Agent  California  Portland  Cement  Co. 
^Tanufacturers  Colton  brand  Portland  cement. 
efACKSON,  J.  H.,  Albany,  N.  Y. 

Agent  Bonneville  Portland  Cement  Co.,   1233-7   E.   E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  bi-aiid  natural  hydraulic  cement. 
Agent  ISTazaretii  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  cement. 
JENKINS  &  MACY,  Rochester,  K  Y. 

Agents  Empire  Portland  Cement  Co.,  Warners,  N.  Y. 
Manufacturers  Empire  brand  Portland  cement. 
JOHNSON  &  WILSON,  150  Nassau  St.,  New  York. 
Gen.  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Saylor's  brand  Portland  cement. 
Sales  Agents  Keystone  brand  Portland  cement. 
Sales  Agents  Anchor  brand  natural  hydraulic  cement. 
JONES  &  GOLD,  Maquoketa,  Iowa. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  K.  E. 
Trust  Bldg.,  Philadelpliia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
KELLER,  LUTHER,  Scranton,  Pa. 

Sales  Agent  Lehigti  Portland  Cemext  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
KELLEY  ISLAND  LIME  AND  TEANSPORT  COMPANY,  Clcve 
land,  Ohio. 

IT.  S.  Sales  Agents  EuG.  Lion  &  Co.,  Hamburg  and  Lagerdorf. 
Germany. 

Manufacturers    Lagerdorfer    Eiffel    Tower   brand    German 
Portland  cement. 
Western  Distributing  Agents  Lehigh  Portland  Cement  Co., 
Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
KENNEDY,  D.  J.,  150  Frankstown  Ave.,  Pittsburg,  Pa. 

Sales  Agents  LEiriGir  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Tichigh  brand  Portland  cement. 
KNOX,  el.  P.  &  E.  A.,  Allegheny,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 


The  Kdlcy  Island  Lime 
&  Transport  Company 


CEMENT  DEPARTxWENT 


SOLE  WESTERN  AND  SOUTHERN  DISTRIBUTORS  OF 


Lehigh  Portland  Cement 


-High  TenBile  Strens:tb. 
Finely  Ground. 
Lig^ht  and  Uniform  in  Color. 
RecoraiueDded  for 
High -Class  Engineering  Work. 


MArrUFACTURED  BY 


I 


LEHIGH  PORTLAND  CEMENT  COMPANY 

ALLENTOWN,   PA. 


SOLE  AGENTS  AND  IMPORTERS  FOR  UNITES  STATES  OF 


Lagerilorfer  German 
Portland  Cement  Co. 


f^ 


Wj  Itn  us  f(.ir  (iriceH  in^fort^  jilmnng  orders. 

Main  Office,  Mercantile  Bank  Bidg.,  •  CLEVELAND,  OHIO 
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LESLEY  &  TRINKLE  CO,,WB,  Fifteenth  St.,  Philadelphia,  Pa. 
R.  W.  Lesley,  Pres. ;  3:  E.  JGriUFiiTii,  Vice-Pres. ;  Wm.  Trin- 

KLE,  Treas. ;  Gaston  Davis,  8ec'y. 
Sales  Agents  American  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Giant  brand  Portland  cement  and  Improved 
Union  and  Union  brands  natural  hydraulic  cement. 
Importers  from  Dyckerhoff  &  Soeiine,  Anioeneburg,  Ger- 
many. 

Manufacturers  DycKerhoflf  brand  German  Portland  cement. 
Importers  from  Portland  Ce.ment  Fabrik,  Lueneburg,  Ger- 
many. 

IVIanufacturers  Heyn  Bros.'  brand  German  Portland  cement. 
Importers  from  Hilton,  Anderson,  Brooks  eS:  Co.,  Ltd.,  Lon- 
don, England. 

Manufacturers  Hilton  London  brand  Englisli  Portland  ce- 
ment. 
LEWIS,  DAVID  W.,  192  Devonshire  St.,  Boston,  Mass. 

Sales  Agent  Union  Akron  Cement  Co.,  Buffalo,  N.  Y. 
Manufacturers  Akron  Bed  Star  brand  natural  hydraulic  ce- 
ment. 
Sales  Agent  F.  0.  Norton  Cement  Co.,  New  York. 

Manufacturers  Norton's  Rosendale  brand  natural  hydraulic 
cement. 
Sales  Agent  Glens   Falls   Portland   Cement   Co.,  Glens 
Falls,-  NT.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portlan<^  ct 
ment. 
Sales  Agent  Wm.  Khause  &  Sons    Cement    Co.,    Martin's 
Creek,  Pa. 

Manufacturers  Krause's  brand  Portland  cement.  i 

LITTLE,  C.  H.  CO.,  THE,  Detroit,  Mich.  i 

Agents  Brier  Hill  Iron  and  Coal  Comi»any,  Youngstowu,    ^ 

Ohio.  i 

^tanufacturers  Brier  Hill  brand  Portland  cement  (pozzuo-     j 

lana).  I 

LUCAS,  JOHN,  377  Spadina  Ave,  Toronto,  Ont.  ! 

Sales  Agent  Owen  Sound  Portland  Cement  Co.,  Ltd.,  Owen 

Sound,  Ont. 

]\lanufacturers   Samson   and   Magnet   brands   Portland  ce- 
ment. 
LYLE,  E.  B.,  Security  Bldg.,  St.  Louis,  Mo. 

Sales  Agent  Cement  Department  Illinois  Steel  Co.,  1060 
llookery,  Chicago,  111. 

Manufacturers  TLniversal  brand  Portland  cement, 
^lanufacturcrs  Steel  brand  e(Mn(mt  (pozzuolana). 
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AIAGIFF,  T1108,  M.,  3\}  Conhnult  Sl„  N^w  York. 

Cxeii.  iSale8  Agi'iit  Nkvvauk  amj  Ro.senijaj.e  LniE  and  Cement 
Co.,  Newark,  N.  J. 

Miiiiufactiirers  Newark-Kosotulali*  brand  imtural  hydraulic 
cement. 

.AlARBLEllEAI)  LIME  CnM]\\Xr,  1105  .^fasonic  Temple,  Chi- 
engo,  111. 

Sales  Agents  Bannku  Cemknt  Co.,  Oeiiientyille,  Ind. 

Manufacturers  Banner  brand  Louil^ville  natnral  hydraulic 
cement. 
IMARTIN  &  SULLIVAN,  Syracuse,  N.  Y. 

Agents  Empire  Portland  CEiMENT  Co.,  Warners^,  N.  Y, 
Manufacturers  Empire  Inand  Portland  eonient. 

MARYLAND   LIME   AND    CEAtENT    (H)MrANY,   Baltimore, 
Md. 

Sales  Agentf<  Lejugu  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
McALARNEY,  GEO.  L.,  Wilkeg-BarreN  Pa. 

Agent   Bonneville   Portland   Cement   Co.,   1233-7   R.    E. 
Trust  Bldg.,  Phihnlelphia,  Pa. 

Manufactui^^rs  Standard  and  Star  brands  Portland  cement 
aaid  Improved  Bonneville  brand  natural  liydraulic  eement. 
McBEAN,  A.  J.,  &  CO.,  Chicago,  111. 

Agentg  Tiios,  Millen  &  Co.,  Waybvnd,  N.  Y^. 

Manufacturers  Wayland  lirand  Portland  cement. 
Agents  LAVVHijNi'E  Cic.\n:xT  Co.  of  Pennsylvania,  Siegfried, 
Pa. 

Mannfaeturers  Dragon  brand  P^ortlanrl  cement. 
MEACHAM  &  WEIGHT,  Chicago,  111. 

Gen.  Sales  Agents  t^riCA  HynRAULic  Cement  Co.,  Utica,  111. 
Manufacturers  Clark  ttrand  litica  natural  hydraulic  cement. 
Gen.  Sales  Agents  TTtica  Cement  MANirEACTiiiiiNii  Co.,  ITtica, 
111. 

rK        Manufacturers  Black  Ball  hrand  Utica  natural  hydraulic 
^  cement. 

MENG.  ANTHONY,  &  CO.,  109  S.  Front  St.,  Philadelphia,  Pa. 
Sijles  Agents  IH  mox  <S^  Co.,  Belgium. 
Aranufacturcrs  Dagger  brand  Belgian  Portland  cement. 
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INFORMATION     FOR     EVERYBODY 

If  you  want  to  know  anythlni^  about  Cement t 
Cement  work  or  Cement  machinery  we  will 
furftbh  tKe  information » if  possible,  on  request. 

M  U  N  I C I  P  A  I.      ENGINEERING      CO. 
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MEYER,  A.  B.,  &  CO.,  19  X.  Penn^^vlvania  St.,  Indianapolis,  led. 
Siiles  Agtritt^  Casfaija  Portla:\i>  Temknt  Va.,  Pittsburg,  Pa, 

MainifjR'turers  Tiger  brand  Portland  cenu-Jit. 
Salens  Agents  Coplay  Cement  Co.,  Alkntown,  Pa. 

Manufacturers   KSaylor's  and   Cominercml   brands   Portland 
cement, 
Sales  Agents  MicmuAN  Puetland  Ckmekt  Co,,  Ooldwater, 
Mich. 

Mamifaeturers  Wulverine  and    rJclipt^e  brand?-  l^^^(land  tv- 
nient. 
Sales  Agents  Nazaiietji  Ck.mhnt  Co.,  Nazareth,  Pa. 
Manufacturers  Nazantli  ln'and  Portland  cement. 
MEYER,  WILSON  &  CO,,  San  l>aTu?iKf*o,  Cal.,  mid  Portland,  Ore. 
Sales  Agents  Pohtland  Cement    Kauuik,   Uemnioor,  Ham- 
burg, Gernmny. 

M an ufae hirers  Heinmooi'  brand  (xerman   Pttrtland   eenienl 
Importers     Germania,     tleidelberg,     Karlstadt,     Mannheimei 
brands  German  Portland  eoioentB,  Trowel  mikI  ( -a.-^tle  biand-^ 
foreign  cements. 

MOBILE  COAL  COMPANY,  Mobik'.  Ala. 

Sales  Agent<  Lejiioh  Portlamj  Cement  Co.,  Allentown,  Pa. 
Manufaeturers  Leliigli  brand  Porthuul  eenient. 
MOORE,  WARNER,  &  CO.,  Kioliinond,  Ya. 

Safe  Agents  Lbhigm  Pohtland  Cement  Co.,  Allentown,  ?ii 

Manufacturers  Li'high  brand   Portliind  eenirni. 
Agents  Alpha  Pohteafd  Cp^\tKNr  Co.,  l^a&^ton,  Pa, 

Mainifaeturers  Alplia  brand  Portland  cement. 
Agents  Dyckerliofi'  brand  (h  rnian  Portbitul  L-enierrl. 
Agents  Lawrence  Cement  Co.,  New  York, 

Manufacturer^^  Hoffman  KoseiulaU^  brand  mil  lira!  bydraiilit^ 
cement. 
MOORES  &  CO.,  Cincinnati.  Ohio. 

Ageiiis   Bonnevilee   l^niriEAND  CE^fENT  Co.,   P3f^:]-7  R.  E, 
TiU8t  Bidg.,  Pbiladeli^bia,  Pa. 

Manufacturers  Standard  and  Star  brandj^  Porlhnid  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
MORSE,  Tilt:  FRAN]\  E.,  CO.,  17  State  St.,  New  York. 

Exeluiniiv    Sales   Agents    The    Lawrence    Cem:ent    Co.  nr 
Pe  n  n  >  \  [ .  V  a  NT  a  ,  Siegfried ,  Pa, 

Ma nu facta rers  of  Dragon,   Paragon   and   Monarcli   tinm*!:^ 
Portland  cement. 
'      Exchange  Sales  Agents  Lawkknck  Cement  Co.,  New  York. 
Manufacturers   of   Shield,   Improved   Shield   and    HolTmnn 
brands  KoscTidale  natural  hydraulic  cement. 
Sales  Agents  of  CiHitiiK  Tdal  and  Liberty  Bell  brands  Portbuul 

cement. 
Sales  Airents  Patrinl  brand   cnnient. 
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NASH,  W.  G.,  220  Static  8L,  Bos^ton,  Mass. 

Northt'apkTJi  Agent  American  Cement  Co.,  Philadelphia,  Pa. 
Mttiiufiirtiirer.^   Giant,   Eg>i)t.   Golinnl>ia,   Jinproved    Union 
brands  of  ceoieut. 
N'ATTOXAL  BUlLDmG  SUPPLY  COMPAlSrY,  N.  I^xington 
St^  Baltimore,  Md, ;  413  Caroiidelet  St.,  New  Orleans^  La. 
Agents  Porta  and  Kaistn-  brands  Genuau  Portland  cenienL 
A  gen  Is  Vultur  and  Knight  brands  Belgian  Portland  eemenL 
NEWHALL,  H.  I^t.,  &  CO.,  309  San  some  St.,  San  Francisco,  (!aL 
Sales  Agents  Purtland  Cement  Co.  of  Utak. 

Mauufaetnrerb  lied  Diamond  brand  PoHland  cement. 
NEWTON  LUMBER  COMPANY,  Pncblo,  Colo, 

Agents  Portland  Cement  Co.  of  Utah,  Ltd.,  Salt  Lake  Citv. 
Utah. 

Mannfaetnrers  Red  Diamond  brand  Portland  cement. 
Agents  Dycketuioff  &  Soeiine,  Amoeiiebnrg,  Germany, 
Mannfacturers  Dyekerboff  brand  German  Portland  cement. 
NOBLE  8l.  CO..  Detroit,^  Mich. 

Agents  Buffalo  Cement  ('o.,  TAd.,  Buffalo,  N.  Y. 

Manufaetnrers  Bnifalo  brand  Portland  and  natural  hydrau- 
lic cements. 
GLAND  CEMENT  COMPANY,  U>0  Fifth  Ave.,  New  Yin-k. 
Agents  Oland  brand  Swedish  Portland  cement. 
Agentfi  ITanover  Ijrand  German  Portland  cement. 
OSBORNE,  T.  B.,  1  Broadway,  New  York. 

Sales  Agent  Lawrence  Cement  Co.  of  Pennsylvania,  Sieg- 
fried, Pa. 

Manufacturers  Dragon,  Paragon,  Monarch  brands  Portland 
cement. 
Sales  Agent  Lawrence  Cement  Co.,  New  York. 

Mannfaeturcrs  IToffnnyi,  Shield  and  Improved  SMeld  brands 
liosendal(^  natural  hydraulic  cement. 
PARR,  WM.,  &  CO.,  Galveston,  Tex. 

Importer.'^  Eagle  brand  Belgian,  Herronoor  C^rowii  brand  Ger* 

man  Portland  cement, 
(u  iL  Salen  Agenbs  Texas  Portland  Cement  Co.,  Dallas,  Tex. 

Manufacturers  Live  Oak  Itrand  Portland  cement. 
Sah^s  Agents  Iola  PukTLANn  Cement  ('o.,  lola,  Kan?. 
Mannfactnrers  lola  brand  Portland  cement, 
PATTERSON,  J.  E.,  &  CO.,  Wilkes-Barre,  Pa. 

Sales  Agents  Leiiigk  Portland  Cement  Co.»  Allentown,  Pa. 
Manufacturers  Lehigh  brand   Portland  cement. 
FITTSBUBG  AND  BUFFALO  COMPANY,  Pittsburg,  Pa. 
Agents  Buffalo  Cicmfkt  Co.,  Tjtd.,  BnfTalo,  N.  Y. 

Mannfaeturers  Bnlfahi  brand  Portland  and  natural  bydran- 
lie  cements. 
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POLLARD,  W.  H.,  &  CO.,  Gftlveifcon,  Tex. 

Sales  Agents  Lehigh  Pobtland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
RAMSAY,  CHAS.  H.,  38  State  St.,  Albany,  N.  Y. 

Sales  Agent  Helderbebg  Cement  Co.,  Howe's  Cave,  N.  Y. 
Manufacturers  Helderberg  brand  Portland  cement. 
Manufacturers  Rosendale  natural  hydraulic  cement. 
Manufacturers  Howe's  Cave  natural  hydraulic  cement. 
RATHBUN  CO.,  THE,  Deaerpnto,  Ont. 

Sales  Agents  The  Canadian  Pohtland  Cement  Co.,  Ltd., 
Deseronto,  Ont. 

Manufacturers  Rathbun's  Star,  Beaver  and  Ensign  brands 
of  cement. 
REPPLIER,  J.  L.,  536  Penn  St.,  Reading,  Pa. 

Gen.  Sales  Agent  Reading  Cement  Co.,  Reading,  Pa. 

Manufacturers  Reading  brand  Portland  cement  and  Im- 
proved Rosendale  brand  natural  hydraulic  cement. 
ROBINSON  &  CO.,  Philadelphia,  Pa. 

Sales  Agents  The  Hercules  Cement  Co.,  Catasauqua,  Pa. 
Manufacturers  Hercules  and  Granite  brands  Portland  ce- 
ment and   Improved   Lehigh   and   Improved    Rosendale 
brands  natural  hydraulic  cement. 
SAYRE-NEWTON  LUMBER  COMPANY,  THE,  Denver,  Colo. 
Agents  Alsen's  Portland  Cement  Works,  Hamburg,  Ger- 
many. 

Manufacturers  Alsen^s  brand  German  Portland  cement. 
Agents  Colorado  Portland  Cement  Co.,  Portland,  Colo. 
Manufacturers  Pike's  Peak  brand  Portland  cement. 
SCHAUFFLER,  C.  E.,  737  Monadnock  Blk.,  Chicago,  111. 

Res.  Mgr.  Empire  Portland  Cement  Co.,  Warners,  N.  Y. 
Manufacturers  Empire  and  Flint  brands  Portland  cement. 
SEARS,  HUMBERT  &  CO.,  83  Fulton  St.,  New  York ;  434  Pru- 
dential Bldg.,  Buffalo,  N.  Y. ;  1310  Chamber  of  Commerce,  Chi- 
cago, 111.;  Fidelity  Mutual  Life  Bldg.,  Philadelphia,  Pa. 

Western  Sales  Agents  American  Cement  Co.,  Philadelphia, 
Pa. 

Manufacturers  Giant  brand  Portland  cement  and  Union  and 
Improved  Union  brands  natural  hydraulic  cement. 
Sales  Agents  Whitehall  Portland  Cement  Co.,  Cementon, 
Pa. 
Manufacturers  Whitehall  brand  Portland  cement. 
SHENANDOAH  LIME  COMPANY,  Brockett,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Imi)rov<'d  Bonnc^vilh^  brand  natural  hydraulic  cement. 


GENERAL  SALES  AGENTS. 

SINCLAIR  &  BABSON,  M3  Liberty  SL,  New  York. 

Sales  Agents  Alscn'^  Uenmin  Portland  eminent.  Germany. 
AgeDls  Alsen's  A^MEiiicAJs^  roHTLAXD  Cemekt  Wuhks,  West 
Camp^  N.  Y. 
SMITH,  CtREEN  company,  Worcester,  Ua^. 

Sales  Agents  Lawhknckvii.le  Ceaiext  Co.,  Bimiewater,  N.Y. 
Mannfactnrers  Beaelfi*  Rascndale  brand  natural  hydraulic 
ceinent. 
SNYDER,  HIRAM,  ^  CO.,  2:89  Broadway,  New  York. 

Sales  Ageuts  LEiiirsii  Porti.and  Cement  C'o.,  AUentowii,  Pa. 

Maniifactureris  I^liigli  brand  Portland  eenient. 
Sales  Agents  Alpha  Poutlaad  C'kment  Co.,  Easlon,  Pa. 

Manufaetnrer.s  Alpha  brand  Portland  eenient. 
Sales  At^ents  XXX  brand  Roseiidale  natural  hydraulic  cement, 
SOTTTHEASTEEH  LIME  ANB  CEMENT  COMPANY,  Clmrleston, 
S.  C. 

I  Sales  Agents  LKiiiOH  Portland  Cement  Co.,  Allentown,  Pa. 

I  Manufacturers  Lehigh  brand  Portland  cement. 

I  Sales  Agents  New  York  and  Rosendale  Cement  Co.,  New 

^^         York. 

^^1  Mannfacturers  Brooklyn   Bridge  brand   Ro.^endale  natural 

^^  hydraulic  cement. 

I  Importers  Hemmoor  brand  German  Portland  cement. 

Importers  Hammer  brand  Belgian  Portland  cement. 

SPARROW.  FRIHENBERG  &  CO.,  15-25  Whiteliall   8t,   New 
York. 

Sales  Agents  Portland  Cement  Fabrik,  Hamburg,  Germany. 
Manufacturers   Hemnmor  Crown   brand   German   Portland 
cement. 
Sales  Agents  The  MisBURfiER    Portland    Cement    Works, 
HanoveTj  Germany. 

Manufacturers  Teutonia  brand  German  Portland  cement. 
Sales  Agents  Iloxter  and  Lautfen  brands  German  Portland 

cements. 
Sales  Agents  Globe  Belgian  Portland  cement. 
STOUT,  C.  D.,  1  Broadway,  New  York. 

Sales  Agent  Lawrence  Cement  Co.,  New^  York. 

Manufacturers    II  oilman,     Shield    and    Improyed    Shield 
brands  Rogendale  natural  hydranlie  cement. 
Sales  Agent  The  Lawrenck  Cement  C!o.  of  Penx8ylvanl\, 
Siegfried,  Pa. 

^tanufaeturers  Dragon,  Paragon  and  Monarch  brands  Port- 
land cement. 
STOWE^FPLLER  COMPANY,  Areade  Bldg.,  Cleveland,  Ohio. 
Agents  Briek  Hill  Iron  and  Coal  Co.,  Youngstown,  Ohio, 
Manufaetiirers  Brier  Hill  brand  Portland  cement   (pozzno- 
lana). 
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STRADLEY,  B.  F.,  1712  Market  St.,  Philadelphia,  Pa. 

( It'll.  Sales  Agent  and  Sec'yVuLCANiTE  Portland  Cement  Co. 
Manufacturers  Vulcanite  brand  Portland  cement. 
TAYLOR  BROS.,  Camden,  N.  J. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Alpha,  N.  J. 
Manufacturers  Alpha  brand  PortUind  cement. 
THIELE,  E.,  99  John  St.,  New  York. 

Sales  Agent  Dyckerhoff  &  Soehnb,  Amoenohurg,  Germany. 
Manufacturers  Dyckerholf  Ijrand  German  Portland  cement. 
Sales  Agent  Portland  Cement  Fabrik  Stern,  Stettin,  Ger- 
many. 

Manufacturers  Star  Stettin  brand  German  Portland  cement. 

Sales  Agent  Portland  Cement  Fabrik,  Luenehurg,  Germany. 

Manufacturers  Heyn  Bros.'  brand  German  Portland  cement. 

Sales  Agent  Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  London, 

England. 

Manufacturers  Hilton,  London,  and  B.,  S.  &  Co.,  London, 
brands  English  Portland  cement. 
Sales  Agent  Compagnie  Genekale  des  Cements  Portland 
de  l'Escaut,  Tournai,  Belgium. 

Manufacturers  Royal    Crown  brand  Belgian   Portland  ce- 
ment. 
THORN  &  HUNKINS  LIME  AND  CEMENT  CO.,  Eighteenth  and 
Austin  Sts.,  St.  Louis,  Mo. 

F.  P.  Hunkins,  Pres.  and  Treas;  Gordon  Willis,  Vice-Pres. 

and  Sec'y. 
Southwestern  Distributing  Agents  Atlas  Portland  Ceiment 
(^o.,  143  Liberty  St.,  New  York  City. 
Manufacturers  Atlas  brand  Portland  cement. 
THORN   CEMENT   COMPANY,   11:^-118   Church    St.,   Buffalo. 
N.  Y. 

Sales  Agents  Lehigh  PoirrLAND  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Bonneville  Portland  ('EMent  Co.,   1233-7  K.  E. 
Trust  Bklg.,  Philadelphia,  Pa. 

Mannfacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cenier 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
TOMKINS,  CALVIN,  120  Liberty  St.,  New  York. 

Sales  Agent  Newark  Lj.me  and   Cement  Manufacturing 
(^o.,  Newark,  N.  J. 

Mannfacturers   Old    >[(^wark    Rosendale   ))rand    natural  hy- 
draulic cement. 
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TOMKINS  BEOS.,  74-94  Passaic  St.,  Newark,  N.  J.;  357  Broad- 
way, New  York. 

Salei<  Agents  Newark  and  Rosendale  Lime  and  Cemekt  Co., 
Newark,  N.  J. 

I^raiiufacturers  Kewark  Rosendale  brand  natural  hydraulic 
cement. 

Sales  Agents  Di:xter  Poktland  Cement  Co.,  Nazareth,  Pa, 
Manufacturers  Dexter  brand  Portland  cement. 
rHKADWAY,  H.  F.,  928  Stock  Exchange  Bld^;:.,  Chicago,  111. 

Gen.  Sales  Agent  Omega  Portland  Cement  Co.,  Jonesville, 
Mich, 

Manufacturers  Omega  brand  Portland  cement. 
UKION  AKROK  CEMENT  COMPANY,  141  Erie  St.,  Buffalo,  N.  Y. 
Daniel   N.   Lockwood,   Dir. ;   Wm.    C.   Newman,   Dir.   and 

Treas. ;  Edwin  Puzrv,  Salemian  and  Mgr,  of  office. 
Sales  Agents  for  H,  L,  &  W,  C.  Newman,  Akron.  N.  Y.,  and 
Akkon  Cement  Works,  Akron,  N.  Y, 
Manufacturers  Akron  Red  Star  brand  natural  hydraulic  ce- 
ment. 

UNITED    BUILDING    MATERIAL    COMPANY,    13-21    Park 
Row,  New  York  City. 

R.  W.  Lesley,  Pres. ;  Wallace  King,  Jr.,  Sec'y ;  Fred'k  J. 

JiGGENS,  Trea«i- 
Sales  Agents  for  The  American  Cement  Co.  of  New  Jersey, 
22  S.  Fifteenth  St.,  Philadelphia,  Pa. 

Manufacturers  of  Giant  brand  Portland  cement  nnd   Im- 
proved Union  and  Union  brands  natural  hydraulic  cement. 
VOLLMER  &  REGTSTEE,  716-7  Harrison  Bldg!,  Fifteenth  and 
Market  Sts.,  Philadelphia,  Pa. 

Sales  Agents  Atlas  Portt-and  Cement  Co. 

Manufacturers  Alias  brand  Portland  cement. 
Sales  Agents  Union  Akron  Cement  Co. 

Manufacturers'  Agents  Akron  Star  brand  natural  hydraulic 
cement, 
WALDO  BROS.»  102  Milk  St.,  Boston,  Mass. 

Agents  Atlab  Portland  Cement  Co.,  New  York, 

Manufacturers  Atlas  brand  Portland  cement. 
Importers  Alsen  brand  Portland  cement. 
Agents  Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,   London, 
England, 

Manufacturers  B.,  S.  &  Co.,  London,  brand  English  Port- 
land cement. 
Agents  H.  H.  Meier  &  Co.,  Bremen,  Germany. 

Manufacturers  Meier's  Puzzolan  cement. 
Agents  The  Lawrench  Cement  Co.,  New  York. 

Manufacturers  llot^'man  brand  natural  hydra vdic  cement. 
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WARNER,  CHARLES,  COMFJiSiT,  Equitable  Bldg.,  Wilmington, 
Del. ;  Land  Title  Bldg,  Philadelphia,  Pa. ;  66  Maiden  Lane,  New 
York. 

E.  T.  Warner,  Pres. ;  Alfred  D.  Warner,  Viee-Pres. ;  John 
Richardson,  Jr.,  Treas. ;  Chas.  C.  Bye,  Scc'y. 
Sales  Agents  for  Nazareth  Cement  Co. 

Manufacturers  Nazareth  brand  Portland  cement. 
Sales  Agents  for  Sovereign,  Royal,  Municipal  brands  Portland 

cement. 
Sales  Agents  for  Warner's  Improired  hydraulic  cement. 
Sales  Agents  for  Societe  Anonyme  Union  Fraternelle. 
Manufacturers  of  Triton,  Black  Eagle  and  Star  brands  Bel- 
gian Portland  cementl*' 
Sales  Agents  for  Blanc  Stainless  Portland  cement    (pozzuo- 
lana). 
WARNER,  MILLER  &  CO.,  New  Haven,  Conn. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  K.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WASHBURN  BROS.  &  CO.,  Jersey  City,  N.  J. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WATERS,  J.  G.,  &  SON,  Waf^hington,  D.  C. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
WELLTVER  HARDWARE  COMPANY,  Danville,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WESTERN   CEMENT    COMPANY,   Louisville,' Ky.        Chicago 
Office,  718  Chamber  of  Commerce  Bldg. 

Sales  Agents  of  the  following  companies  and  brands  of  Louis- 
ville natural  hydraulic  cement : 
Bannp]r  Cement  Co.,  Sellersburg,  Ind.     Manufacturers  Ban- 
ner brand. 
Clark  Co.    Cement  Co.,  Sellersburg,    Ind.    Manufacturers 

Mason's  Choice  Hammer  and  Trowel  brand. 
Globe  Cement  Co.,  Sellersburg,  Ind.     Manufacturers  Globe 
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retsi^rn  Cemett I  Co  m  pa tf .v—  Co nt i tt  tied. 

Golden  Rule  Cement  Co.,  Sellersburgj  Ind.  Manufacturers 
Anil  aud  Htimnier  brand. 

HoosiER  Cement  Co.,  Stdlcrsburg,  Tnd.  Manufacturers  Hod 
and  Shovel  brand. 

Indiana  Cement  Co.,  Chaiiestown,  Ind.  Manufacturers  TjIou 
brand. 

KENTirKY  AND  Indi.ana  Cement  Co.,  JolTersouvine  and  Wat- 
son, Ind.     Mannfafturers  Eagle  brand. 

LonsviLLE  Cement  Co.,  Louisville,  Ky.  Manufacturers 
Speed's  Star,  J.  Tlulme  Star,  Horseshoe  and  S*S  brands. 

New  xVlbany  Cement  Co.,  New  Albany  and  Haussdale,  Ind, 
Mannfacturcrs  Crown  brand. 

Ohio  A^illey  Cement  Co.,  Jefferson ville  and  Cementville, 
Ind.     Manufacturers  Pern  Leaf  brand. 

Silver  Creek  Cement  Co.,  Louisville,  Ky.,  and  Cementville, 
Ind,     Manufacturers  Acorn  brand. 

Standard  Cement  Co.,  Louisville,  Ky..  and  Charlestown,  Ind. 
Manufacturers  Best  4  brand. 

Union  Cement  and  Lime  Co.,  T-^onisville,  Ky.,  and  Cement- 
ville, Ind,  Mannfaclurers  Black  Diamond  and  Anchor 
brands. 

United  States  Cement  Co,,  Sellersburg,  Ind,  Manufactur- 
ers Flag  brand. 

ojxriijTjTJiJirLrLrLr  iJT-ruxruijvTJtruxriJtruiJUirLrin^^ 

HOW  TO  BUILD  IP  BUSINESS 


The  cardinal  po!nt  In  business  success  is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  is  not  possible  for  you  to  know  all  these  peopie,  but 
they  can  be  made  to  know  about  you.  This  is  your 
advantage. 

Advertising  does  this,  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  It  reaches 
people  In  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  It  will  pay  you  to 
advertise  in  it. 


,  Don't  You  Want  Equal  Advantage  in  this  Field , 

0"tA//TjTjiAJTjanjinAJTJiJVTJiriJinjT^^ 
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WESTEEN  LIME  AKD  CEMHSTT  COMPANY,  Milwaukee,  Wis. 
Agents  for  States  west  of  Lakr  Michigan  to  Montana  for  At- 
J.AS  CiiMENT  Co.,  143  Liberty  St.,  New  York. 
Maiuifacturers  Atlas  brand  Portland  cement. 
Wl^^STERN  WH1T1-:  IJME  COMPANY,  Kanwis  City,  Mo. 
Sales  A^^enls  BANXEti  Cement  Co.,  Cementville.  liuL 

Mannfaetuiert^  Banner  branr?   Louisville  nalnral   hydraiilit' 
eement. 
WnEETiOCK,  S,  W.,  Cao]m  Bld^^,  Denver,  Colo. 

Sales  Agent  Cement  DiiEWEfTMENT  TtJJNOis  Si  i:i:l  Co.,  lOiUJ 
Rookery.  Chicago,  III. 

Maniifactnrers  ITniversal  lirand  Portland  mncnt. 
Manufacturers  Steel  brand  riturnt  (|>ozzuolana). 
WHITMOKE,  RATTIER  &  VICIN  LS.  Roehe^^ter,  N,  Y. 
Agentfci  Bi  FFALo  Ce^iext  Co,,  Ltd.,  BulTalo.  JT.  Y. 

MannfaetnrerK  Bnfffilo  lnaod  Portland  and  natural  hydrau- 
lic cement?, 
WKITNALL  &  EADEMAKER  CO.,  ^niwaukce,  \\"i>. 

Agents^  BnNXEVTiJ.E  PortTLAxo  Cement  Co.,    123:^T   R.  R. 
Trust  Bld^.,  Jliihidolphia.  V:). 

ManufaclnrcTs  Standrird  and  St:ir  hranrl-   Prn'tland  cement 
and  Lnproved  Benin  vi fie  brand  natural  Itydranlie  cenieat. 
YOUNGSTOWN  ICE  COMPANY,  THE,  Ynungt^town,  Oliio. 

A  gen  Is  BfffEU  TThj.  Iron  ano  Coal  Co.,  Youngslown.  Ohio. 
\rannfaclurcrs  Brier  Hill  brand  Portland  cement  (pozzua- 
lana).  •#'mj 
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DEALERS  IN  CEMENT 


ALABAMA. 

Houser. 
DAI.E- 
lolph  Lumber  &  Milling  Co, 

mer  Cornice  Works. 
Day. 
s  PlQrdware  Co» 

:ngham— 

Baldwin, 
jerry  Hardware  Co. 
Fell  Hardware  Co. 
SEPORT— 


TU8CALO0SA- 

AUen  &  Jamison  Co, 
TUSCUMBIA- 

B,  J.  Brlnkley  Grocery  Co. 
UNION  SPRINGS— 

C.  C,   Clark. 
W.    B.    Dopies, 
Hanson  Bros. 

WOODLAWN- 
M.  F,  Wood. 

ARIXaJVA. 

PHOENIX— 
J.  B.  Dougherty. 


ar  Broe.  &  co. 

W.  I.   Horner.                                                                    1 

fUR— 

Henry    W.    Ryder,                                                               | 

h.  Jones. 

E.  M.  Skinner.                                                               JJ 

-^ 

Ezra  W.   Thayer.                                                             U 

J.  Perdue, 

The  Valley  Lumber  Co.                                                ' 

pas'CEr- 

TUCSON— 

liny  PlanJng:  Mill  Co. 

J,    Knox  Corbett,                                                              * 

i   Hudsttii,   Court   ami    Tdmch- 

Thomas  Wilson, 

MM  St  a. 

^e  &  Co. 

ARKANSAS, 

©VIIJ.E— 

Ackerman. 

BATES  VI LLE- 

nelly  Bros. 

Theo.  Maxfleld  &  Bros. 

t\  &  Jones. 

Talley  Lumber  Co. 

Valkenburg  &  Matthews, 

CAMDEN^ 

TT- 

J.   P.    Wrtght. 

mtion. 

CONWAY— 

L.E- 

Cole  &  Co. 

If^  roi\\  Co..  A.  C.  Banner  Pres. 

Frauenthal  &  Schwarz. 

GOMERY— 

FORT  SMITH" 

lie  &  Tea^ue. 

Dyke  Bros. 

^.  Vandlver  &  Co. 

Kenney  Bros.,  20  S.  6th  St. 

nrlus  Lriimber   Co. 

J.  M.  Tenney  &  Co,,  201  B.  9th  St. 

DECATUR— 

HBLENA— 

K  Malone. 

Herman  Carville  Co. 

r   CITY— 

D.  F.  Hargraves  &  Co. 

t  City  Lumber  Co. 

Straub  Pressed   BHck  Co. 

.  Coal,  Iron  &  R.  B.  Co, 

HOT  SPRU^GS— 

h- 

B.  A.  3ammons  &,  Son. 

ikes  Hardware  Co, 

LITTLE  RQCK— 

pen  Brue^  &  Co. 

M.  R.  Denle,  104  E.  Markhan  St. 

i  Bobbins  &  Son. 

D.  E.   Joneis.  415  E.  Markhan  St. 

,  Schuster. 

PARAGOULD— 

FIRT.D— 

ParagouM  Lumiier  Co. 

kly  &  Co. 

TEXARKAKA^ 

,  Freeman. 

Chatfleld  &   Buhrman 
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CALIFORNIA. 

ALAMEDA— 

E.  M.    Derby   &   Co. 
AUBURN— 

H.    H.    Buhring. 
R.    J.    Hancock. 
BERKEL-EY- 

F,  I^.    Foss   &   Co. 
J.  A.   Marshall. 

H.   L.   Whitney. 
CHICO- 

J.   A.  Walker. 
FRESNO— 

Barrett   Hicks  &  Co. 

Donahoo   Emmens  Co. 

L.    Einstein   &   Co. 

Kutner  Goldstein  Co. 

W.   R.   Madary  Mill  Co. 

C.    S.    Pierce   Lumber  Co. 

Valley   Lumber  Co. 
GRASS    VALLEY— 

Elam  Biffgs  Hdw.  Co.,  14  Hill  St. 
Blam  Biggs,  Pres.  and  Manager:  A. 
Bunney,   Secy.;  N.   E.  Biggs,   Treas. 

Brady  &  Cassidy. 

Richard   Noell. 
HANFORD— 

Central  Lumber  Co. 

L.  Davis. 

J.    P.    English. 

Wendling  Lumber  Co^ 
LONG   BEACH— 

San   Pedro   Lumber  Co. 
LOS   ANGELES— 

Frank   H.   Jackson,  104  S.    Broadway. 

Sprekels  Bros.  Commercial  Co.  (J. 
B.  Alexander,  Agt.,  200  S.  Sprinp: 
StO 

Union    Lime   Co. 
MARYSVILLE— 

W.  T.   Ellig  &  Son. 

J.  R.  Garrett  Co. 
MODE^STO— 

The   Modesto   Lumber  Co. 
NAPA— 

A.  Hatt  Warehouse  &  Lbr.   Clo. 

F.  G.   Moyse. 
OAKLAND— 

C.  T\'.    Kmery,  1155  23d  ave. 

Howard  Co.,  Howard's  Wharf,  1st  & 
Market  St. 

C.  J.  Jacobson.  Mio  Union  St. 

Pierce  Hardware  Co.,  IIOS  &  1110 
Broadway. 

Remillard  Brick  Co.,  Clav  N.  W.  Cor. 
2d   St. 

E.    B.    &   A.    L.    Stone   Supply  Co.,   900 
Broadway. 
PASADENA—  • 

The  L.   W.    Blinn  Lumber  Co. 

Kerekhoff  Cuyner  Mill  &  Lumber  Co. 

Patten  &:  Davie.s  Lumber  &  Fuel  Co. 
PETALI^MA— 

A.    Kahn. 

Geo.   P.  McNear. 


POMONA— 

Blinn  Lumber  Co. 

Kirckhcff  &  Cuzner. 
RE2D   BLUFF— 

Holt  &  Gregg. 
REDLANDS— 

Newport   Lumber  Co. 
RIVERSIDE- 
GUI  Norman  Co. 

Newport  Lumber  Co. 

Ru.ss  Lumber  and  Mill  Co. 
SACRAMENTO— 

Cowell  &  Co.,  509  I  St. 

W.  P.  Fuller  Co,  1078  Second  St. 

Klreuzberger,   513   I   St. 

Shaw  Ingram  Batcher  Co.,  217  J  St. 
SAN  BERNARDINO— 

John   G.    Eikleman. 

Gill  Norman  Lumber  Co. 

Adolph  Johnson. 

Wilcox  &  Ro.se  Co. 
SAN  DIEGO— 

Henry  Cowell  Lime  &  Cement  Co. 

J.  S.  Schirm,  foot  of  3d  and  4th  Sts. 

Spreckles  Bros."  Commercial  Co.,  At- 
lantic and  G  Sts. 

Wyman  Greundike  &   Co. 
SAN    FRANCISCO— 

Alsana  Cement  Co.,  634  Mission  St. 

Alsen's  Portland  Cement  Wks..  Mills 
Bldcr. 

Asbestos  Fire  Proof  Co.,  112  First  St. 

Balfour.  Guthrie  &  Co. 

California    Cement    Co.,    Tenth   and 
Brannan   St. 

S.  R.  Church,  307  Sansome  St. 

Henry  Cowell,  211  Drumm  St. 

Forbes  Bros..  307  Sansome  St. 

Glrvin  &  Eyre,  307  California  St. 

W.    R.   Grace   &   Co.,    California  and 
Batterr. 

H.    T.    Holmes    Lime    Co..    24   Sacra- 
mento St. 

Meyer,  Wilson  &  Co. 

11.    M.    Newhall   &   Co.,   309   Sansome 
St. 

J.   J.    North.   343   Berrv   St. 

Joseph    Scheerer    &    Co.,    Tenth  and 
Brannan   Sts. 

John  Tuttle.  51G  Haight  st. 

U.sona    Portland    Cement     Co.,    Par- 
rott  Building;. 
SAN    LEANDRO—  j 

N.    L.    Hansen. 

J.    Larsen. 

Fred    Schmidt. 
SANTA  ANA— 

H.    E.    Frielster. 

C.   E.   Granard. 

Frank    Hiti. 

Chri.s   McNeill. 

H.    E.   Smith. 
SANTA   CLARA— 

J.    C.    McPher.son. 

Pacific   Mfs.    Co. 
SANTA   CRUZ- 

Henry  Cowell  &   Co. 
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an®       H 

.  MONTCA- 

DtttTt^r — Cu  nth  t  ued* 

H 

tt  &  Nebeker- 

ESdward  W.   Robinson.    N.   E.   cor  W.             ^^ 

ROSA— 

low^a   Ave,   and   S.   Evana. 

^H 

.  Bfigley, 

Rocky   Mountain    Fu«l    Co.,    1010 

b}th             ^M 

t  Berka, 

St, 

^H 

Mailer. 

The   Sayre-New^ton    Lumber   Co., 

23d            ^M 

Morrow, 

and  Blakt^  Sts. 

^H 

.  N»irei. 

Seubert   &   Helmbecker.   729  15th 

■ 

[  RIVKRSIDE— 

B.  F.  ThreewU,  I9th  and  Neiv  Haven.              ^^ 

r  Bros. 

FLORENCE- 

^H 

TON— 

Albert  Brown. 

^^1 

&  HeTier>'. 

FORT   COLLINS— 

^H 

none]  &   Yardley. 

Corbin-Blacli-Wilson   L.   Co. 

^^1 

oaquiti  Brick  Co. 

R.   R.   McGregor. 

^H 

ton  Ice  &  Fuel  Co, 

S.   B.  Purdy. 

^H 

SJO— 

GRAND  JUNCTION— 

^H 

R.  Aden. 

Maio  Ht  Endner. 

^H 

jRA— 

Ramey- Perce   L.    Co. 

^^H 

es  Iviimber  Co. 

P.   A.    Rice. 

^^1 

ira  County  Liumtjer  Co. 

GOLDKN— 

^H 

>NV1LLE- 

J,    H.    Llmler  &   Co, 

^H 

Stoesser,  3;J7  Main  St. 

H.   T.   Clniek. 

^H 

LAND— 

GRJiiKLKy- 

^H 

rwin. 

W.   L.  Clyyton. 

^_^^| 

I   J-umber   Co. 

W'm.  Mayher. 

^^^^1 

Valley   Lumber  Co. 

Nelll  Bros. 
Jl^LESBURG- 

^H 

CO  Ml  HA  DO, 

C.   F.   Iddings, 
LA  JLTNTA- 

■ 

J— 

James  McNeen. 

^^H 

Flynn. 

Jll  Hdw.  Co. 

^   H.   Toraklne  Hdw.   Co. 

LEADVILLE- 
The  John    Harvey   Fuel   &   Feed 

^M 

>ER— 

cor.   12tn   and   Hemlock   Sla. 

^^^t 

Mays. 

LONGMONT— 

j^^^^l 

llstor  Lumber  &  Supply 

Co. 

D.   C.   Donovan   &   Co, 

^^^^1 

Taylor. 

LonRTHont  Lumber  Co. 

^^^^H 

Whiteley. 

H.   RIddtford   &  Co. 

^1 

^  CITY— 

OURAY— 

^K 

1  Lumber  Co, 

M,   H.   Tuylor,    Hnx  mKT. 

^H 

►bell  Lumber  Co. 

PUEBLO- 

^^1 

Gibson  Lumber  Co. 

Hughes    Bros. 

^1 

tADO  SPRINGS- 

Newton   Lumber  Co. 

^H 

?y  Fowler  Lumber  Co. 

Pueblo  Lumber  &  Mfg.  Co 

^1 

ISO  Lumber  Co. 

Siandard  Fire  Brick  Co. 

^H 

ton  Lumber  Co. 

ROCKY  FORD— 

^H 

on   Lumber  Co. 

English  Lumber  Co. 

^H 

ER— 

Gib!*r:m  Lumber  Co. 

^H 

A.  Barrows  Lime  Co..  1928  J5th. 

SALIDA- 

^H 

.go  Lumber  &  Mfg.  Co., 

Ifith, 

cor 

S.   M.  Jaekeon  Lumber  Co. 

^H 

ett  Sts. 

Sal  id  a    Lumber  Co, 

^^ 

pis  X  Fisher  &  Co.,  Mm  15th 

St, 

TELLURIDE— 

^H 

ick    JS:    Hfiwnrd    LutiiL 

ivr    1 

L'o., 

Stubhs  &  Jakway. 

^H 

W.  C*i>r.    liH rimer   iiiitl 

Ttli 

St, 

Tnmklnti-Hunt  Hardware  Co. 

^1 

H.     HownrU        PreM.; 

o. 

H. 

TRINIDAD— 

■r,  ^fivj'.i  B.    Co  I  den,  Treai*.) 

O.    L.    Davis, 

t<"k  Lumber  &  Supply  Ca 

..  N.. 

W. 

Hughes  BroK. 

Gil  Din  and  39tb  Ave. 

VICTOR- 

\s   Steel    Co,      (.9.    W,    Wheeiock, 

Colci.  T.  &  T.   Co. 

5  Agt/).  e25  Cooper  Bldg 

les  McBride,   2046  Stout 

3t. 

COSNKCTICirx. 

• 

lee      &      McGinnity.      18th 

and 

zee  St. 

ANSONIA- 

flenton  Fire  Rooting  Co., 

1815  Ar- 

Ansonla  Flour  &  Grain  Co. 

hoe     St,       iS.     B.       Hinchman, 

Royal    Hal  brook. 

B.;  E.  W,  Hlnehman,  9- 

-cy\: 

W. 

Loekwood    Hotohklss. 

Renton,   Mgr.l 

• 

Charles  B,  Wooster. 

« 
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iUilJ  (iKPOHT— 
The   II.   M-   Pyrdy   Co.  • 

Wheeler  &   Howea.  |' 

D-    B,    Ju;ld    &    Co, 

Sax  ton  it  Strong.  r 

Stefiman  &  Co. 

S.  A.  Wilder  &  Son. 
DANBUHY— 

Robt.   B,  Hiscofk.  11-Ki  Ontre. 
DANIE1.SON— 

J.  A.  Nichols  &  Co. 

C.   A.   Young  &   Co. 
DERBY— 

F.   Hallock  &  Co. 
FARMINGT'ON— 

K.  O.  Keyca.  . 

GRBENWICH- 

JannDs  Ma  her. 

Smith  &  Maher. 

Waierbury   &   June, 
HARTF<:>Rr>' 

Sctli  Beldeii  &  Sttn.  t>9  rtimmerct^  St 

BitIhi!:?H"  SldtwaJk  &  Masons    .Supply 
Co..   415   Sheldon   St. 

Chai?.   Coburn,   IM  State   Si. 

Van  Name  &  Co.,  278  Asylum  St. 

Walson  &  Jackson,  2S3  Sheldun  St 
JEWBTT  OiTY— 

B.    R.    Churt^ 
NAUGATUCK— 

XauEatuck  Lumber  &  Coal  Co. 
NEW    BRITAIN^ 

City  Coal  cSr  Wood  Co,.  216  Main  St. 

Ntw  Britain   Lumber  &  Goal   Co. 

People's  Wood  &  Coal  Co. 

T.   B.    Wilcox. 
NKW  flAVEN- 

E.  A,   Chat  field   &  Co. 

The  Warner,  Miller  Co. 
NEW  LONDON— 

Bishop  &  Co.,  61  Water  St. 

The  P.   H.   &  A,  II.  Chappell  Co.,   2SC 
t^ank. 

Moses  Harrow,  SI  Water  St. 

The    Fishers     Island     MfK.      Co.,     SI 
Btate  St. 

Wm.   Hi^TKlns,  366  Bank  St, 
NrtRWALK— 

Jolm  H.  Ferris. 

Charles  T.    Leonard. 

-A.   J.   Meeker  Az   Co. 

Raymond  Bros. 
NORWICH- 

Carp enter  &  W^illiams. 

Peck.   McWilliams  &  Co. 


S.  J.  OSBORN,  JR.  &  CO. 

Asphalt  and  Granitoid 

ROOFING.  FLOORS  AND  WALKS 

Conibhied  Curb  untl  Gutter 
Pearl  and  Eggleston  Ave.,  CINCINNAfl,  OHIO 


PUTNAM— 

John  A.   Fox  &   Co. 

Perrj'  &  Blom. 

The    Wheaton    BuildinjE^     &     Lumbir 
Co.      E.  M.  Wheaton,  pres.  &  mgr.; 
E.  M.  Corbiii,  secy,  &  treas. 
ROCKVILLE- 

Frank  Grant. 

George  W,  Hill. 
S HELTON- 

D,  \V,  Clark. 
SOrTHINGTGN— 

South injf ton  Lumber  &  Feed  Co, 
SOUTH  NORWALK^ 

Raymond  Bros. 
STAFFORD  SPRINGS— 

K.  t\  Dennis. 

\\\  E.  Dimond, 

Glo\^er  &  Son. 
STAMFORD— 

U  BlondeL 

A.  K.   Bounty. 

Dean   &-   Hortori. 
STOlfrlNGTON— 

U  m.    P.    Bind  loss, 
TORRINGTON- 

Pronstjn    Bros. 

Hotchklpts  Bros.'   Co. 
UNIONVILLB- 

Tht  Parsons  Lumber  and  Hardware 
Company.  Dan'l  Mason,  Pres.: 
Luke  A,  Parsons,  Secy.;  John  S. 
Parsons^  Treas. 

San  ford  &  Hawley. 
WALLINGFORD- 

Homce  Bat^ford. 

Dicker  man  Hdw.  and  Sup.  Co> 

H.  B.  Todd  &  Son  Co. 

C.   R    Wooding. 
WATKRBURY" 

.ArM:»thecarie,s  Hall  Co. 

C.  V.  &  T.  F,  Atwood. 

UalTney   &  Martin. 

Chas:   .Tacksorj    &   Son. 

J.  W\  Jaffney  &  Co, 
WILLI  MANTIC— 

C.  L.  Boss. 

Hillhouse  fr  Taylor. 

Geo.  K.   Nason. 
^V  INS  TED— 

Bronson    Bros. 

J.  C.   Burwell. 

Culver  &   Borstol. 

J.   W.    Roe. 

llKi-4\V  ARK. 

DOVER— 

Slaufrheter  ^^r   Bice. 
GEO  R  G  ETO  W  N-- 

W.   J.  Thoroug-hg'ood. 
MtDDLETOWN- 

G.   E.   Hukllj. 
MILFORD-- 

A.    K.    Hall    &   Son. 

Hearn,  Adkins  &  PowelL 


CASTLB- 
.  EUason* 

Castle  Brick  an<3  lAme  Co. 
INGTON— 

M.   Solomon. 
t1c4»     WqrueF     Ctn.,     Ciinltaltle 

DISTRICT   OF   COLtHDIA. 

[INGTON— 

a.  Portland   Cement  Co..  11th  St. 

N   Y.   Ave.,   N.    W. 

mr  &  Ross,   614  Uth   St.,   N.   W. 

;er,  Geo.  M.,  641  New  York  Ave., 

W. 

t,  Harry  W..  1559  31st  St..  N  W. 

nan  Construction  Co.,  902  F  St,, 

W. 

£»  £1(2 ward  T..  Delaware  Ave.  & 

St.,  N.  EL 

Ine,   Joiin   Herbert,   520   mh  St., 

W. 

berland   Valley   Cement   Co., 

St.,    N.    W. 

y    Sc    Co.,    Washington    Savings 

nk   Bldg. 

er  Lime   &   Coal   Co.,    N.   Capi- 

&  m  sts. 

Iff,  Gustav,  509  H  SL,  N.  E. 
ig,  Louis,  Km  7th  St.,  N.  W. 
s,    Henry   A,,    New   Jersey   Ave. 
D  Bts.,  N,  W. 

tone  Plaster  Co..  «th  SL,  Wharf, 
W* 

am  F.  Lewis.  IBOl  7th  St,.  N.  W, 
ill.   James  H.,  McGIll   Bldg. 
onal  Mortar  Co..  612  F  St,.  N.  W- 
mac   Hydraulic    Cement    Co,,    I>30 
gt..  N.  W. 

iT,  Thomas  W.,  902  F  St,,  N.  W. 
41,  Robert  P,,  610  13th  St,,  N.  W. 
€pf,     Alexander   M.,    1413  G  BL, 
W. 
epf,   W.   Kelsey.   1413    G    St.,   N. 

,    Fernando    H.,      490     Louisiana 

e. 

erland    Bros,,    Washington    Sav- 

s  Bank  Bldg. 

ier.    Noble    J.^    Florida    Ave, 

St..   N.   W. 
ter.    J.    T,,    Sons,     2W    10th    St„ 
W. 
-rs,  J.  G..  &  Son.  1(M5-1047  32d  St., 

alley,    Joseph    M..    314    10th    St., 

Fi^omnA. 

ANDINA- 
r.  Hoj't  &  Co. 
Y  Bros, 
eSVILLE— 
!i  Hardware  Co. 
Ed  dins, 
phonias. 


0E70RGIA. 

ALBANY- 
CrugfT  &  Pace. 
J.    D.    &   B.   L.  Weston. 

AMEBIC  US— 

L.    G.   Council. 

P.   K    Holt. 

Johnson  &  Harrold, 
ATHENS- 

J,    H.   HugKins   &   Son. 

E.    L.   Lyndon. 

Moss  Mfg.   Co, 

W.  J.   Smith  &  Bros. 
ATLANTA-^ 

Dunning  &   Son,   14  N.   Forsyth   St. 

Holdt    &   BiilllnKton.     836     Equitable 
Bldg. 

V.  H.  Kriegshaber,  6  N.  Forsyth  St. 

C,    P.   Murphy   &   Son,   6  N.   For^-th 
St. 

Byron   Sanders,  2i%  Whitehall   St. 

Sciple  Son.s,  8  Loyd  St. 
AUGUSTA— 

Burum  Miller  &  Co. 

NLxon  Sc  Co. 

W*    J.    Rutherford    &   Co..   102  Wash- 
ington St> 

BAINBRIDGE— 

Jotinson   Hardware  Co. 

r.    Kroilecki, 

K    J.   Willis   &  Co. 
BARNES  VrLLE— 

Turner  &  Prout 
BRUNSWICK— 

Conev  &   Parker, 
CARTERBVILLE- 

Ladd  Lime  Works. 
CEDARTtlWN— 

J.   H-    Dodds. 
Hall    &    Ba:r. 
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coLrMurs- 

\Vm.    Beaeh. 

Hush    Maid  wan    ("n. 

T,    I..   GriTvard.  13ls-i:?3il  FSral  ave. 
COUDRLK— 

I'orcU le   Sash,    Dixjr  &   Lumber  Co. 
DAWSOX— 

VV.    \\\    Kanuim. 

Varii  Iv   Wnrks  Co. 
KL.nERTQN— 

Elbert  on  Hfirdware  Co. 

.L   R.  Canning. 

C\  L.  iJenl. 
n  RIFF  IN— 

W.    H.    New  tun   &  Co, 

Newton  Coil   &  Lumber  Ci. 
LA    GRANGF^- 

H     C.    Butbr. 

MACON- 

T.  t\  Burke.  3fiS-3fi2  Third  St. 

Marsee  &  FeUon. 

WilJiiigbiim  SjiHh  atid  Door  Co. 
MARlEnTA— 

Anderson    Bros. 

L.    KlHik   &  Son. 

C.   K.   Henderson. 
MILLEDriEVTbLE— 

Co^ok  IjUtnlier  Co.  ^~ 

J.   R.    Miners. 
MOI'LTRIE- 

J.  \\\  Dukes.       ' 

A.   [ruber. 
NRWNAN— 

W.    S.    Askew   &   Co. 

R.   D.    t3ile   Mf^. 
QUITMAN- 

Cf.   W.  Aurett. 

J.    H.   Wade. 
ROME-^ 

N.    S.    Bale, 

N.  .T.  Hnffaker. 
S  ANDERS  VILJ^E- 

C.  A.  Adarna. 
SAVANNAH- 

C.     M.    Gilbert    Sc    <\k.      Bay      ^      \V. 
Broad  St  a. 

Andrew    Hanh-y   Co,    (T.   J.    Din  kins, 
sec'y.    iV'    tieas,). 
THOMASVIi.u:- 

J,  W.  Dill^ji. 

J.   F.   I'lvans  &  .Sri II. 
VALbiOSTA— 

Boo  I  he    &    Kent. 

C.   B.    Peeples. 
WAYCROSS-^ 

n,    J.    Crawley. 

S.  A.   Marshall,  9  Lott   St. 

IDAHO. 

BOISp:    CITY— 
EHs(eson   Lumber  Co. 
Thos.  Finegan. 
Goodwin  Lumber  Co. 
RIdent>au^h  Lumber  Co. 
15 haw   lAEmijier   Co. 


Xi  Ls   Jen.-^en. 

\^      C.    Liiuder, 
POCATELLO- 

J.  W.  Harvey. 

R.  Sevive  &  Co. 
WALLACE— 

Anderson   &   Potter. 

Joseph  Turner, 

Ai/roN- 

ib"nry     Watson. 
ANNA- 

Ftnch   ^   Schirk. 
ARCOLA- 

Th^  Central  LumV>E-r  Co.  (P,  H. 
Jones,  Pres,,  Tuscola-  G^o.  Bent, 
V.  Pres.,  Chkiih'o;  H,  \V.  Pa  ttn, 
Treas.    &    Mirr.J. 

\r.    W,    HawkliiK   &    Co. 
ACRORA- 

J.    El.   Sal  is  he  tk:  .H   Co. 

White  Ar    Todd. 
BEARDi^TOWN- 

Beardstown    Lbr.    X-   (;rain   Co. 

lEori-linriH  «.«:   SU^iiiH. 

\\\    H.    RhineherK'T. 

SrbnuHdl   Brojs, 
BELLliVJLLE— 

Fred   C.    Diiab. 

Re€h    Bros. 

Christ iaTi   Schaefer. 
KELVTOERE— 

O,    H.   Wrl^-ht  &   Co. 
BLOOMINGTON— 

T.    F.   Harwood  &  Sons, 

Parker  Bros. 
CAIRO— 

H.  H.  Halltday- 

Kelly  Bros?'.  Lbr.  Co.,  VJU  Cum, 
Ave, 

*  "has.  Lanraster. 

P.    T    Langan. 
rANTON- 

Andrews    Hroi*, 

Dan   Miikrt'l   <SL'   Cn^ 
CARLINVILLE— 

n.  P,   Barriek  it   Cn, 

ML-Cli2re,   Hemphill   rft   Ross. 

Jnn.    M  jodv    &    i?nl1. 

Shale,   Brk'k  &  'Hie  Wks. 
CARIiOLLTON— 

L.  S.  BushwelL 
CARTHAGE- 

M.  J.   Helfrkh  &  Co. 

Vr.    E,    Lyon   &   Co. 

D.    S.    Stradtr. 
CENTRA  LT  A- 

H.   Condit  &  Son. 

<'has,   A.  Glore. 

J.    \V.   Tate. 
CHAMPAIGN— 

Alexander   Lumber  Cn. 

Jnt>,   \\\   Stlj>es. 

W.    \\\    Walls   fi:    Co. 


DEALERS  IN  CEMENT. 


N- 

r.   Allen   &  Co. 

.ESTON- 

Bros. 
er  &   Son. 
Griffin. 
n  &  Son, 
GO- 

Portland     tVment     Co.,     1270 
mber  of  Comrriorcc, 
tcnti      C'eiiieiit      To.    IJiH),    lllH 
ililnf^^toti    St. 

V  B H  c  k  m ! I  n .  s  1 4^1  Mu  sk  e  gtm  A ve. 
ep  Cement  Co..  JJ05  MiiNonIc 

^   Barker.   S4S7   W.  Twelfth   St. 

tt    Mfg.     Co.,    1216  Merc-h  ants' 
n  &  Tntst  Bids. 

Ion     H,     llnHM<Mt.  Marn«<"1t** 

=1erk.  Billow      &    Co..    Ifi,l5,      54 

ibiiren, 

el    S.    Brandon,   115    \V.   65tJi. 

let    Portland    Cement    Co     ISlt>, 

Wa»hlnEton, 

^o  Ballast   Co.,  Tne  Rookery. 

so    Cement      Coating      Co..    737 

ladnock. 

go    Crushed    Stone    Co..    ^+28,    108 

lalle. 

tiSi¥      Pfjrtltiricl      Ct-uieiil      Co., 

as  Cotinelty.  311  Oxford   BldK, 
aril    L.    Cox,    1511    Mnrciuelte 
die. 

CuJmer  &  Son,  73^  Woodlawn. 

E.  Dee,  21&  Royal  Ina.  Bki^. 
are  W.   D4>Siiit*t,  HIT  CliaiiiUer 

nson  Cement  Co..  931  Marquette 
§. 

e  &  Shepard  Co.,  1«4  LaSalle  St. 
l>rtiei?l£€!-r,    lOfft  :V.   Cniinl    »t. 
re    Portland    Cement      Co.,      737 
ladnoek. 

Mf&,  Co.,  731-33  S.  Ashland  Av*^. 
&  Brneknf^r,  806  N.  Aahland.  . 
fn    City    Saml    Co.,     1*2li:i,    HH 

iHii-Aiiierlciiii     Port.    l>ineiit 
rkfi,   1511    Mariiuc^tte   EtldMr. 

HayneB,  S17   Chamiber  of  Com- 
"Ce  Bids. 

ns-ReynoldB   Co..   12lp  Chamber 
Tommierce, 

Johnson    Cement   &   Ume   Co*» 

IBS  Maiilson. 
Bros..  1615  Belmont, 
lehe&d    Lime   Co..    1105    Masonic 

uette  Cement  Co..  931,  201  Dear- 

1. 

McBean  &  Co.  1.  78  LaSalle  St. 

hniii  &  Wri«;lit.  ntm  rim  Hi  Tier 

f'fiiiuiier*'*'. 


Chii'ttifu—VtmihiHf'tf. 

Milwtinkee  Cenit'Ut  1  ttl,  Hi^W,  188 
^Imlliioti. 

Monolith    Port,   Cement   Co,,    928*   204 

Dearhorn. 
TlHrniiiN        >lou1(1litR        Co..        im\7 

Clinimtier  of  C  oiiinit^rc'e. 

John   MuncK  HJi  Hth. 

E.  B.  Myers,  «05  Chamber  of  Com- 
m.eree. 

Otley  Cement  Co.,  611,  13S  Washing- 
ton- 

Peerless  Cement  Co.,  !rj«,  108  LaSalle. 

C.    H.    Rose  Co.,   89.   159   L.aSalle. 

€\  E.  SchaiTffler,  937  Monad  nock  Blk. 

Fred    Schultz,   tifiH   S.    Halated, 

Sears5  Humbert  &  Co..  1310  Cham,  of 
Com. 

tattarna  Lime  &  Stone  Co..  165  E. 
Randoliih, 

Hf^nvy  F.   Tread  way.  9'^,   l(i8  T^aSalle. 

lllea  CeiiK-nt  Awn'iu  :5<»M  Cliam- 
tier  nt  roniiiii'r4.''e. 

It  ion    Cement    Co..    **8    5liirket    St. 

1,  A.  Vlnll,  \V.  I  INH  S.  Hal N tend  St. 

AVestern  Cement  Co.,  71S.  138  Wash- 
ington. 

N.  A.  Williams  Co.,  219  WashltiKton. 

Wiseonsin  Lime  &  Cement  Co.,  605 
Cham,  of  Com.  Allen  B.  Cook, 
Prea;  N.  J.  Druecker,  V.  Pres.;  E. 
B.  Myers.  Secy.;  W,  L.  Wood. 
Treat. 

Wm.   Wright,  1635,  84   Vanburen. 

CHI  LLICtDTHE— 
Chilllcothe  Lbr.  Co. 
H,  &r  E.  F.  Hunter. 

CLINTON— 

R.   B.   Day  &  Co. 

Kent  &  Co. 

Walter  Taylnr. 
CO  LC  HESTER— 

S.  D.  Mill.s. 

J.  O.  Moon. 
UA  NVILLE— 

M.  Gunor. 

N.  E.  Holden. 

Hoot  on  Bros. 

9.  Q.  &.  E.  C.  Lamm. 

Mt-Millan  &  Hill. 

Fred  Prast. 

DECATUK— 

F.   C.    Betzer. 

Decatur  Hard,  P.  Co, 

V.   H.  Parke  &  Son. 
DEKALB— 

Carter  &  Mother. 

R.  F.  Nichols. 

John  NichoJf?. 

L».  C.  Scherraerhorn. 

G€K>,    Tervistege. 
DIXON— 

E.   H.   Crabtree. 

Dan' I  Ciuran. 
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XXDWNBK'S    GROVE— 

C.  8.  HuKhea  &  Co. 

G«o.  T.  Hughes. 

Mertz  &  Mochel. 
D  WIGHT— 

W.  H.  Conrad. 

Geo.  W.  Flagler. 

John  Stewart- 
EAST  ST.  LOUIS— 

W,  H,  Hill  Lime  &  Cement  Co. 
EDBIjSTEIN— 

H.  &  E.  F.  Hunter, 
EDWARDSVILLE- 

Frank    J.    BfirneLt, 

Geo.   Holz  &  Son. 

John  Btolzc  &:  Son, 
EFFINGHAM— 

Austin  Liuraber  Co. 

Wikil  Leddy   Lumber   Co, 
BLGIN^ 

Adams^  Sc  Seymour,  2(H1  Dougflas  Ave. 

EdwartJ   Bell,   451   Enterprlae, 

Wm.  Bell,  Room  2,  McBrlde  Blk. 

Elgin    Brick    &    Tile    Co,,    162    Doug- 
las Ave. 

E.  1.  Gerry,  5X7  Chicago, 

David  H.  Heger,  111  Division, 

KnlckerbocKer  Ice  Co..  10  River  St 

Henry  McBride,  7  S.  State  St. 

John  S.  Wilcox,  108  Douglas  Ave. 
ELMHURST- 

B.   W.   Fischer  &  Co. 

W.   Overkamp  &  Co. 
E VAN ST ON— 

Geo.    Brlgrnall. 

Carrier,    Cement   Dealer. 

EvaJiBton  Elevator  &  Coal  Co. 

Leonhardt   Bros, 

B,   B.   Novell. 

FAIRHTJRY— 

W.    H.    Bartlett. 

Jesse  Stevens  &  Co. 
FAIRFIEUD— 

Dickey,   Summers   &  Kramer. 

Fairfield    Lumber   Co. 
FREEFORT— 

R,    L,    Cummlnga. 

Mra.    Jennie    Grant. 
FULTON- 

W.  C,  &  J.  C.  Snyder. 
GALENA— 

M.    Frleaenecker. 

P.  UnenfelBer. 

Win.  Sinlger. 


T,  W.  SPINKS 

SEWER  PIPE,  CEMENTS 

AND  BUILDING  MATEFUALS 
Teieph  o  ne  4  q  South .    CO VIHGTOM,  KT . 


GALESBURG— 

J.  E.   Hinchliff. 

Thomas    Keefe. 

Hiram  Mars, 

J,  C.  Simuaon  &  Co. 

Terry    &    Lewis. 
GALVA— 

E.  W.  Hrjughton  Lumber  < 
J.  C,  Slmpaon  Lumber  Co, 

GENESEO— 
J.   \\\  Goss  &  Co. 
Turner    &    Brown. 

F.  L.   Wlnsor. 
GENEVA- 

Leindeeker  &  Hawkins. 
GIBSON  CITY- 

Keiser  &  Holmes  El-  Co. 

Spauldlng  Lumber  Co. 
GIRAKD— 

Boston  &  Thompson. 

Flood  &  Lowe  Lumber  Co.  , 
GRANITE  CITY- 

J-  R.  Ewln*:. 

GRAYVILLE— 

J.  M.  Blood  &  Bro. 
GREENVILLE— 

J.  O.  Allen. 

E.  H.  Bigard. 
C.  Chappie. 

H.  B.  Hcninger  &  Co. 
B.  Leppard. 
L,  J,  Meyer. 
J.  Reed, 
Urban  Will  man. 

HARRTSBURG— 

J.  R,  Fori3. 

Robt.  King. 
HARVARD- 

W.  D,   HalL 

Lake  &  Harris, 

HARVEY- 

Harvey  Coal   Co.    tnot  Incj, 
Campbell  &  Mra.  M.  M.  Wcw 

Wausau   Lumber  Co. 
HENRY— 

H*  and  E.  F.  Hunter, 
HIGHLAND— 

S.  MarU. 

F.  B.  Supplger. 
HIGHLAND   PARK— 

John   Middlet-^n. 

Rafff  n  &  Baker, 

Alex,   Robtirtson, 
HILr^BORO- 

H.  M,  Howell 
HINSDALE- 

Geo.    Boger, 
HOOPESTON— 

J,  H,  Dyer  Lumber  Co. 

HoQpeston  Lumber  Co. 
JACKSONVILLE- 

B.  P.   Anrlrews  &  Sons. 

J.  S.   &  G.  S,   Russel 

Smith    &:    Stimpson. 
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EYVIL.LE— 

MOLINE-                                                        ^^^1 

I   Christy. 

Btder  Wood.                                               ^^^H 

?ocltxt*ll  Lumber  Co, 

MOMKNCB—                                                ^^^H 

1  Jaeobs- 

J.  J.  KIrhy  &  Vq.                                     ^^^H 

2T- 

B.   L.   Tabler.                                             ^^^H 

rlen  Buck.  bU  Cass  St. 

MENDOTA—                                                    ^^M 

aeo   BtiUast  Co. 

Jack   &   Cankev.                                                 ^H 

^V,    Hiiyea.   571  Cass   St. 

Miliar  &'  Schmidt.                                               ^1 

XAKEE- 

P.    hockey.                                                           ^H 

^^ton  &  Kern. 

MINONK—                                                                  ^B 

Jufault 

A.    B.    KipD.                                                                 ^M 

U  Hawkins. 

MONMOUTH"                                                           ^M 

hakee  Stone  &  Lime  Co. 

E.  A.   Lord  Fuel  &  Ice  Co.                            ^H 

^man  &  Son. 

Monmouth  Lumber  Co.                                    ^H 

y  RLsser, 

A.     A.    Rogers.                                                        ^H 

aehle*  12-15  West  Ave. 

Andrew   W.    Ryan.                                            ^H 

ANEE— 

J.    W.    Sipher    &    Co.                                        ^M 

er   &   Trask. 

MONTJCELLO—                                                        ^B 

Ik  F.  Whiff  en. 

Geo.  Blain  &  Co.                                                ^B 

gre  A.  Wyatt. 

Jno.  Maler.                                                         ^H 

:VILLE^ 

A.  1.,  Starkcy.                                                        ^B 

ner  &  Lacy. 

MORRISON-                                                              ^B 

(.  Weeks. 

J.    M.    Burtch.                                                      ^M 

N— 

Perault    &    Son.                                                  ^H 

ter,  Allen  &  Co. 

Potter  &  Johnson.                                                ^H 

ad  Pelntner. 

MOUND    CITY—                                                      ^B 

Shaw. 

G.  F.  Meyer  &  Co.                                              ^B 

ffe  F.  Wiehtman- 

Mound   City   Crystal     Ice     Mfg.    Co.           ^B 

ANGE- 

(Thos.    Boyd,  Fres.;  E,   A.    Wilson,           ^H 

L^aBrange  Sarid  Co* 

Secy.    &    Treas.;     Q.     J.     Murphy.           ^B 

^  Lyon, 

Ugr).                                                                    H 

il*LJE— 

Q.    J.    Murphy.                                                        ^H 

?ndyke-  Broa. 

Fark£^  &  Hfgglns.                                            ^B 

Gibaon- 

MOLT  XT  <\VRROLL—                                                  ^| 

L  Hunter  &  Co. 

W.  H,  Wlldey.                                                    ^B 

:er.  Stevens  &  Co. 

MOUNT  OLIVE-                                                      ^B 

NT- 

Nit'mann  Bro3.                                                   ^H 

.   Derby. 

NAPERVILLE—                                                         ^M 

Helbig. 

A.  H.  Beidelman.                                                  ^B 

>T— 

M.   Schwartz  &  Co.                                              ^H 

\  Evang   Son's  Co. 

NASH^aLLE—                                                          ^B 

:,  Pierce  &  Co. 

Deuckcr  &  Smith.                                                 ^H 

STOWN- 

W.   O.  Weihe.                                                        ^B 

rl.   Simpson. 

rt  YemfeL 

>LN— 

inder  Lumber  Co. 

.  Ottz. 

NORMAL—                                                                 ^^1 
H.  W.  Stillhammer  &:  Co.                                 H 

E.   £1    Van    HrKak,                                                      ^B 
OAK  PARK—                                                                ^B 

Bryant   Bros.                                                        ^^M 

A.  Simpson, 
nan  &  Spitly. 

A.  Elnfddt.                                                            ^M 
OLNBY—                                                                     ^B 

PORT— 

Olney  Paving  &  Tile  MTg.  Co.                     ^M 

m  &  Co. 

OTTAWA—                                                                  ^B 

'.    Ryan. 

Hamilton  &  Vincent.                                            ^H 

MB-^ 

Bcherer  &  Glelm.                                                   ^B 

ke  &  SimeraL 

PANA^                                                                        ■ 

ih  Gama^e. 

The  O,  H.  Paddock  Lumher  Co,                     ^B 

.   Hannan. 

C.  B.  Phelps.                                                       ^  ^B 

HALLr- 

PARIS—                                                                   *  ^1 

Eaniesberger. 

W.   S.  Logan.                                                         ^B 

a  Booth, 

McCord  &  Ri^ser.                                                  ^B 

jntTTAH— 

Propst  Lumber  Co.                                              ^H 

W.    Uscher. 

PAXTON-                                                                 ^™ 

OON— 

A  fid  re  wi?  &  Paw  son. 

lis  &   Rose, 

The  Grovf^  &  Whitmer  Lumber  Co. 

OPOLIS  CITY- 
Glbbons. 
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PEORIA- 
B,    BiiiihntiL 
l\   K.   HitHs  &r  ^\K 
Duliin  iS:   JiMhtr,  Hm  L'etlar  St. 
G.  Janssin  A:  Sons,  2:10  Decjcman  A\«u 
W.   >I.    Lions. 
J.    W.    ALukemer     &     Co,,     rJlL!     W. 

AOams. 
P.    rjf    Pn»l   Ct.,  :»l:i  S    Washington. 
T.  J.  Wassail,    m  S.   Washington. 

ChrF.^Llaii  Zimmerman. 
PETERSBTRG- 

Fred    Aijkfii. 

E.  S.  *  Ml  till  iTHV  t^  Co. 
PrNCKNEYVlLLE— 

B.  P.  MuTT'hy. 
H,  R.  Sthulze. 
Gust  11  \'    WanreJin. 

PJTTSFIEiai- 

AlexandcT   Ijtimlifer  l^o. 

D  lit  ton  &   Co. 

Loyd    Hardware  Co. 
PI.ANO— 

Bosltin   &  JilPT. 
PORT    BYRQN- 

Port  Byron  Lime  Association.     E.  B. 
Stone,  mgr.  ' 

PHINCETON— 

J.  H.   Brown. 

A.  L,.  Davis  &  Son. 

J.    H.    E>elano  &  Son. 
griNCY- 

Camt>btn    Bros..    !0>    Hfimi>whirr. 

The   Pliit'k   tjiJmber  Co.,  r.lH  Hway. 

Knoth  tKi  Meyer,  llfi  liehtwjir^r-, 

Middentlorf  Bros..  irHy  Bwny. 

Qiiiiii\v    White    Lime    A-    Cement    Ci»  . 
Z\"  S.    FTf^nt. 
ROCHELLE— 

M.  J.   Rralden. 

C,  A.   Hlzer. 
Sffuthwfjrth  &   Pool. 

noCK  FALLS- 

*-*oL'   ik    Van   Sant. 

Hubbarri    ltn^>i  ^ 

Smith  it  (Irater. 
ROCKFOliD 

A.   T..  BariJen. 

Hfirl    it  Pa^e. 
KnrK    rSLAND 

E,   < ;.   Frazer. 

Port      Byron     Lime     Asg'n,       E.     B. 
Stone,  Mgr, 


RCSH\'IIJ^E^ 

r    t\.   Miiiiroe  &  Co, 

J.  G,   Nolan  &  Co. 
ST.  CHARLES- 

SU  Charles  I^wmUtr  Co. 

West   Side    LumVier     &     Supply     i'n. 
Jnt\     W.  [L  Townnend,  Prei^.  (Syea- 
morei:  J.   E,   Swilzer,  Set-y..   Treas. 
&  Mljr. 
SAVANNA- 

.L   n,    I'^ulrath. 
^  H  A  W  N  EET(3 \V  N — 

Chrl^»-   CarroiL 

Guetamtm   Bros. 

Krebs  &  Shaw. 

A.    K.    [jOWf'K  Son. 
SHELBVVrr.LE^ 

S    W,  &  J,  W.  Conn. 

Tatker   ifv    Robert h, 
SPAR  LAN  D-- 

11,  At  E.  T.  Hunier. 
S  PART  A— 

Robt.    Alien, 

J.    S,    Brown. 

W.   P.    MrUniKbliiu 
SP  RL\G  FIELD— 

Hakrr  &  Baker. 

A     KinKson. 

IL  i '.    Irwin. 

J.   H.   Si^hiiek   &   Sri II. 

Peter   Vredenbur^'h. 
STAUNTt^N- 

H.    C.     Bnehterkireheii. 

I  >arl]nt?ton   Lumber   Co. 
i^TERLlXG— 

Muses   iJillon. 

Jijlin    FVek. 
STREATOH- 

J.   C   AmeB   Ivumber   Cti. 

G,    A.    Sehmid. 

Strenlor    Lumber  Co^ 
.STLLIVAN  — 

Ali'xnntler   &   Co. 

1 )-  J.  Ganger. 
SYCAMORE- 

Holcomb    Broj=:. 

N,   Side   Lumber   Co, 

Sycamore    Luml>er   Co. 
TOLI  CA- 

J,    K,   Porter  field. 
TCaCOLA— 

Tlie   A  lex  bade]    Lunibi  r  Co, 

F.    tL   Jitnei^   Lumlj*M"   Co. 
CRBANA- 

(\  A,   Beiiore.  i 

J.   F,  G?n8€l, 


BOOKS 
CEMENT 


fttlCE 

NydrHulic  Cement.    Hi  F.  P.  SpalduiR |2,(X) 

PorMaad  Omoiit,    By  Charles  D,  JEimie»on.. . ....  1.50 

( 'lark's  Hand-BcKjk  on  Cements. , , . , 1  tW 

Portland   Ct^inent ;    its   Miinufacture,  TeHtiu*^  and 
Use,    By  D.  B,  Butler,  :i«M)  paee^^.sriil lustrations  6. UO 

Aniorican  ComentH,    By  Uriah  Ciuiiitimiks, 3.00 

Semi  reiniKanci!!  with  tird**r.    Address 

(^-MUNICIPAL  ENGINEERING  COMPANY 


J 


BV 
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VKNICK— 

BEDFORD^ 

I 

Calo  Abbot L 

VV.    E.    Harvey, 

H 

Lueke   &   Selb. 

LtiviZ'Fry  Lumber  Co. 

^^^H 

O,    A*   Niemann. 

N,    R.   Lowder. 

^^^H 

VIRGINJA- 

KLOOMINGTON- 

^^^H 

l^et    S    Kllcs. 

H,   S.    Ansted. 

^^^H 

F.   I  J.  Sbdirpe. 

GHlam  &  Co. 

^^ 

WARSAW— 

David   Hughes. 

_^^^B 

Clipp€rt   &L   Diehl, 

BLrFFTON^ 

^^^H 

D.   H.   Kratij^haw- 

Studabaker,  Sale  &  Co. 

^^^H 

WATSEKA- 

BRAZIL- 

^^^H 

Guild    Bro3. 

Kattman,    Tllley    &    Morgan. 

^^^H 

J.  N.  Pierce. 

Gordon  G,   Kerfoot. 

^^^^1 

A\'AnKBGAN— 

McCrea.   Brown  Co, 

^M 

F.    Bp.irstow. 

D.   O.   Stone. 

^M 

WHEATON- 

JTfo.    Siilclilfe. 
WHITR    HALT.- 

BREMEN- 
J.   H,  Steineck, 

^1 

W  arc  est  r   I-^umber   Co. 

,    F.    F. 

\V 

or- 

J.   F.   Weiss  &  Co, 

^^^H 

c ester.     Pre;*,     and     Mgr, ; 

H. 

H. 

BRQOKViLLE^ 

^1 

Tiinison,     Secy.;     W. 

A.     Dillm 

an, 

Jos.  Fleber, 

^1 

Treas. 

John    Fries, 

H 

^VILMETTE— 
Huffman  Brt>s, 

J.  H.  Master  &  Son. 
Peter  Wtisst   &  Co. 

^M 

m'  1  N(  ^  H  ESTER— 

BROWNSBLRG— 

^^^M 

Hunter.  Allen  &  Co. 

Grter -Wilkin son    C o - 

'^^^H 

^'OODSTOCK- 
K  JjRcy  Lumber  Co. 
mrw.  D.  Hall. 

CANNELLTON-- 
P.   Clemens  &  Sons, 
Jacob  Jieck  &  Co. 
Mrs.  T.   Tr\in. 

fl 

iswn^SA, 

COLUMBIA  CITY— 

^^H 

j\LBANT— 

Jos.  Champion, 

H 

Mc-rormlcii  &  gtm». 

W.  W^  K^SHler  &  Son. 

H 

Merc^er  Jk   Ay  res   LuinbtT  Co. 

COLUMBUS- 

^1 

-ALEXANDRTA— 

Hege   &   Co. 

^^^H 

Braiiniim  Lumbrr  Co.,  ti02-fil6  S. 

Curve 

Geo.   Moyer  &  Son, 

^^^H 

St.     iF.   U     MerctT, 

Pres. ; 

W. 

,   9. 

1"  O  NN  E  R  S  V 1  ms— 

^^^H 

Brannum,     Secy.*     Chicago; 

J, 

G. 

E,  A.  Enos,  East  Connr  rsvi  1= . 

^^^H 

Brininum,  Treirs.  ami 

Msr.) 

Ready  ^  ShowHlter. 

^^^H 

The    Davis   Lumber  Co, 

COVINGTON— 

^^^H 

-ANDERSON— 

M,  H,   Clark. 

H 

J.    \\\    Itnlli^y    <&'    Co., 

JflC'kHIIII 

S*, 

<"  R  AW  FO  RDS  VI LLE— 

H 

null    11  Ik   FiMir  R.   R. 

Jos.    Bin  ford  Jt    Son, 

^1 

E.   ii.   Verntrn  &  Sun, 

The  Hall  t^aal  Co, 

H 

ANGOLA - 

Fred  Hoffman, 

H 

T-    R.    Gilbert. 

Smith  Ac  Duckworth, 

H 

L.    A.    Hendry. 

J,  W,  Stroh  &  Co. 

H 

Wm.   Miller. 

CROW^N    POINT— 

^1 

Daniel  Shnnk. 

Paul  E.  Raasch. 

^1 

i^SHLEY  - 

DANVILLE- 

H 

C 1  a r li    Ha rrl ware    Co, 

Danville  Lumber  Cu. 

^^^1 

A.TTICA- 

I  >  EC  ATI 'R- 

^^^1 

H,  C.  Martin  &  Co. 

J.   D.  Hale. 

^^^^M 

Z.    L.    Stearnes   &  Son. 

Calvin   Miller, 

'^^^1 

t^LTBURX- 

J.  K.  Niblick. 

^^^1 

Aubyrn  Lumber  Co, 

DELPHI- 

'^H 

A     Lewis   &  Co. 

Christian   Bros, 

H 

John    TruBb. 

Delphi  Lime  Co. 

™ 

'V  CRORA- 

crharley  &  G.  P.   Harley. 

Oefirsf*    Het»cL 

W.    B.   Wason   &  Co. 

Gu3    1.4in>^lfy, 

Ol^NKiRK— 

Frnnk   Maffey. 

Edwin  Hoover. 

H.    P.    Sjneth   &   Co. 

Wm.   L.   Skinner, 

J.  C.    VVri(2rht, 

k 

J.  L.  Slough. 

1 
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ELKHART- 
Godfrty  &  lAven^ood. 
iTidev^mli^nt    Coal    Co.,    M.    U-    Dem- 
ur esit.   i>roDr. 
J.  P.  Saiivlers. 

W'SirlHT-^    l.umltfi-  Co. 
EVAKS\  ILLE— 

L.  M.  Balrd.  220  W.  Water. 

Wra.  Mchel.  215  W.  lat  St. 

Espenlaub  &  Joiiann,  1401     E.     Dela- 
ware St. 

Gearing- Ha  Her  Planing  Mill  Co.»  816- 
S20  W.  6th  St. 

Klenck  Biof.  fi21   Fulton  Ave. 

H.   A.   Lien. «i  lis;,   422  Syr  a  mure  St. 

John  S.  Mf?Corlcle,  500  W.  Sth  St. 

^Wm,  Meyer.  400  Edgar  St, 

IjouJs  tjehlmann^  9S3  E.   Columbia. 

Theo.  E.  Rechtin.  rt  L.  7th  St. 

SwormBtedt   &  Sonntag.  516  Main  St 
FAIRMOUNT— 

TJruL'^fy   &-   Swain. 

Mercer  Branan  Lumber  Co. 

W.    H.    Mlnnich. 
FORT\  ILiLE- 
Grecr-Wtlklnson  Co. 
FT.  WAYNE- 

Edward  M.  Baltes  &  Co..  27  N.  Har- 
rison St. 

E.  H.  F.  Brennier.  007  W.  De  Wald. 

Joii.    rx-rbt-inu^r.  177  F.  J    [T'-:si>n  S' 

E.  H;  Etilt;  &29  Broadway, 

John  E\'erfi  &  Son,  323  Hanna. 

Wm.    Geahe,   76  Pearl. 

H.  A.  GroLhltman,  28  E.  4th. 

Hattersiy  &  Son,  46  &  48  E,  Main. 

Keller  &  Braum,  R4  Pearl  St. 

E,  C.    Moellerlng    &    Co..    53   Myrrav 
St 

Wm.  Moellering  &  Son,  63-59  Murray. 
C.  L.  Oldg  Const.  Co.,  Elekron  Bldg. 
Trentman  Supply  Co.,  9  N.  Calhoun. 
'V\^arrenbiirg  &  Buschlng,  E.  Supe- 
rior. 

F.  J.  Zimmerly  &  Co..  141  Calhoun. 
FRANKFORT— 

Given  Campbell  &  Co. 

Win.  G.  I^Jorrla  &  Bro. 
FRANKLIN— 

J.    M.    rxmlap,    A^. 

Robt.    Waggf^ner. 
GARRETT— 

Garrett   Lumber  Co. 

KmU    HilL 

Julius  Hni. 
GAS    CITY- 

J.  C.  Crawford  &  Co. 


J.  L.  VAN  NATTA  &  CO. 

VVHOLE.SALE  AMtJ  RHTAIi 

Coal,  Wood,  Lime,  Cement,  Etc, 

LAFAYETTE,  IND. 

OffICH— First  and  ColumbEa  Streets 

Yard— Cor,  L.  E.  &  W,  Rv-  and  2d  Street 


GOSHEN— 

Goshen  Fuel  &  Supply  Co. 

J.    \K    Hebert. 

Freeman    Poyser. 

C.    S.    Swunk, 
GREENCASTLE- 

C.    S.    Eiteljorg. 

Daniel    KeJley, 
GREENFIELD- 

J.    D.    Conklln  &  Son. 

Greent^eld   Lbr.   &  Ice   Co, 
GRKllNSBURG— 

Geo.    O.    BusselL 

i'has.   H.  Johnson. 

O,   U    Pulse  &  Co. 
HAMMOND— 

Wm.    Ahlliurii 

Erie    Coal    Co. 

Hammond   Coal   Co. 

John   I^ws  &  Son- 
HARTFORD    CITY— 

J.   S.   Newbauer  &  Go, 
HUNTIKGBURGH— 

Christ   W.    Roetteer. 

Adam  Stratmati. 
HTJNTIKGTON- 

E.    O.   Allman. 

<-.    n.    Boab. 

Miirtin   Mlndnich. 

\\>«tern   Lime   Co. 
INDIANAPOLIS— 

Alkman  &  Schwert.  SQth  &  Canal 

Balko  &  Krniisa  Co.,   cor.   Market  & 
Mo. 

Columbia    Coal    Co..    State    Ave.   & 
DelosA 

Consolidated    Coal    &    Lime    Co..   13 
Virginia  Ave. 

Frank:  M.  UvU,  T;t4>-40  K.  Wnah. 

R.   S,   Foster  &  Co.,   47  B^d  of  Trade 
Bhijt 

Pp<"<l   lioi'PiitM'.   4iJ0   ilotniesx   Art., 
ffiiuj^,]ivt]le. 

tjn'er-Wilkinflon    Co. 

Hoosier  Transfer  &   Coal   Co.,  51S  S 
Del?!,  ware. 

Installs   Hme    &   Stone    Co..   IS  Hub* 

biird  BIk, 
AH.   Keeport  &  Co.,  314  ^V.  Sonh. 

Julius   Keller  &   Son. 

Malott  Coal  &  Lime  Co.,   cor.  Masa. 
&   PiTu  Avea. 

A.   B.   Meyer  -£:   Cci.,   19   N.  Penii. 

Morgan  &  Jaekson.  350  W,  13th. 

Wales  Coal  &  Lime  Co.,  011-13  Mafls. 
Ave. 
JEPFE  RSONVILLE— 

Silas   Carr. 

Tnos.   J.   Lindley. 

LlndLe;-  &  Carr. 
KEND'ALLVlLLE— 

Aclol])li    AilfiinN, 

Jiio.  Deibele. 

Stlnson  &  Cawley. 
KXrOHTSTOWN— 

Henry   Watts. 
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KOKOMO— 

Aaruo  Albang^li   &  Son, 

ArmstronK-Lamlon   Co. 
LAFAYETTE— 

H.  B,  Lyman,  110-112  N.  2d  St. 

R.    C.    Stader. 

«F.  LlnH  Ian  IV&tta  A  Co.f  IIU  Co- 
in iiibtn  ^t. 
Lv\GRAN€4E— 

Robt.    M.    Wt&toR. 
LAPORTE— 

Moore  &  Richter. 

J.  P.  Van  Kirk. 

TV^ils  in  Lumber  Co. 
LEBANON— 

'^^m.   Groves. 
LIGONIER— 

J.  L,  Dunning  &  Son. 

O.  E.  Nilee. 
LINTON- 

Qreer-^'ilklnson  Co. 
LOGANSPORT— 

a   L.  Dilley  &  Co.,  &1e>  Market  St. 

Malta  L.  Johnson,  S.  E.  Con  Berk- 
ley  &  Spencer. 

A.  B.  Keoport  &  Co.,  515  Market  St. 

Loganspon  Cement  Wk.,  N.  Mar- 
ket, opp-  Peoria  June. 

John  H.  Lux, 

Parker  &  Johnston.  B  E  Cor.  Berk- 
leys &  Spencer. 

Philip  Voorhees,  400  Syt^amore. 
^AI>ISON- 
P  W.    H,    Miller. 

K.   H    White. 
MARION— 

Greer-Wiikinson    Co, 

Overman  Sc  Baldwin. 

Geo.  A  Southall. 

[ARTIN8VILLE— 

S.   J.   Mandevllle- 

"Wm.   Schnaites. 

WnodS'Goss  Lumber  Co. 

tICHIGAN  CITY- 

Greer- Wilkinson  Co. 

A.   C.   Heitschmidt. 

Mich   City  Lbr.  &   Coal   Col. 

W'*   L.   Rawlings. 

[ISHA\S.-xvA— 

Eberhart  &  RankarU 

J,    H.   MartUng  &  Son. 

aTCHELL^ 

Lewis  Barlow. 

Mitchell  Lime  Co.  A.  L  Br  ck.  Pi^. 
B.  B.  Williams,  Secy.  ^-  Treas, 
Geo.  L.   Kice^  Mgr. 

[ONTPELrER— 

C.    H.   Chaney. 

Thos.  Shull. 

Frank  St>ease. 

CUNCIE- 

Qreer- Wilkinson  Co. 

G.  B.  Hamilton,  115  8*  Wash.  St. 

Muncie  Builders'  Supply  Co.,  Cor. 
Seymour  &   Franklin. 

Tu thill,    414  Klrby   Ave. 


NEW  ALBANY— 

L.  Hammersmith  &  Co..  1403  R  Elm. 

E.    T.    Slider,    3tti   Pearl. 
NEW  TRENTON— 

Louis  Brow. 
NOBLESVILLE" 

H.  M.  Caylor  &  Son. 

Clark  Supply  Houae. 

Grimn   Brothers. 

W.   E.  Long^ley. 

PInnell  &  Dulln. 
NOHTH  MANCHESTER— 

North  Manchester  Lbr.  Co.  (F.  L. 
Mt^rrv-r.  Pres,,  Chicago;  O.  S.  Knud^ 
son.  V.  Pres.,  Chicago;  W-  S.  Brar- 
num.  Seoy.,  Chicago;  W.  R.  OyleTp 
Treas.  &  Mgr). 

Ulrey  Hurler  &  Co. 
NORTH    VEaaNON— 

J.    B.    Miller. 

North  Vernon  Pump  &  Lumber  Co. 

Tripp  Bros. 
OAKLAND   CITY— 

Creek  &  Heldt. 

J.   S.   Evans. 

W.  N.  Stewart. 

Thompson  &  Co. 
PLYMOUTH— 

L    Linkerhelt. 

Conrad    Suit. 

H.  a.  Thayer  &  Co. 
PORTLAND— 

E.  W.  Dnek,  Ba%  2©1. 

Cartwright  &   HIadington. 

Holmes   Bros. 

Sanders  Bros. 
PRINCETTON— 

Epperson,  Herrlott  &  Co. 

Alfred    S.    Ford. 

James   M.    Scantlin. 
RENSSELAER— 

Bales   Luinher   Co 

Hiram  Day. 

J.  C    Gwtn   &  Co, 

Jfilifi   H.  JeMtieti. 

Warren   &   Rush. 
RICHMOND- 

PhllJp   Brookens,   39  S.   6th  St. 

Wm.   Cain,   S.  E.   Cor.   11th   &   Main. 

Charles  8.  Farnham,  170  Ft.  Wayne 
Ave. 

Hackman   &   Kletloth,   112  a   7th  St. 

Mather    Bros.,    1008-1020    N.    F. 

Shera   &  Starr,   272  Pt.   Wayne  Ave. 
RISING  SUN- 

Geo.  B.  Gibson's  Sons. 

Hunter,    Harris    Co. 
ROCHESTER— 

G.  F.   Barcus. 

A.   F.   Bowers. 
BOCKVTLLE— 

J.    A.   Joiner. 

Ott    &    Boyd. 
RUSHVILLE- 

.Tohn  P.  F'riKee, 

Pinnell  &  Root. 
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SALEM- 

W.   R.   Atixamler, 

W.   J.    Haueer. 

M vV*  * vv t^n    &'    Ai cCo wen . 
SANFUBD- 

Claudi'  HtU  Lumber  Co. 
SELT^ERSLtURG— 

Barntit,  BottorflE  &  Siiotlgrass 

Kmmeit  Cuddy. 

Sellersburg   Clay  Co. 
SEYMOUR- 

A.    W.    Mills. 

R.    F.    AVhJlf . 
SHELBYVILLE— 

J,  O.    Parris^h. 
SOUTH    BEND— 

Miller  &  T>>ntz. 
SPENCER- 

J.  A.  McHaley, 

J.  L..  Pier  son  Lbr.  Co. 
TELL  CITY— 

Frank  Bitst^dow, 

Ferd  Becker. 

Henry  H,  Bielefeld. 
TERRE  HAUTE— 

AuKii^t  From  me.  Ttli  iiiitl   I  In  I  mi 
Sit*. 

Fieiman  &  Btee^  Co. 

Tt^re   Haute  Coal   &  Dme  Co.     J. 
Talk-y,    Pres, ;    R,    \\\    Rippftoe. 
P.:  J.  W,  Landrum,  Seoy..  Trta?i 
Ms:r.,  ^t29  Wabash  Ave. 
THORNTOWN- 

Emmfns  &  Riley. 
TIPTON- 

F   J.  Fralk'li  &  Co. 

Tipton  LumbtT  Co, 
L'NION   CITY— 

Tht-   Knapji  Supply   Co.,   L,   C     Hu« 
tnanii.  Mgr. 
VALPARAISO— 

C.    W.    E)i<kiiver. 

Cha;*;.  F.  Lemoke. 
VEVAY- 

A-    V.    Djinner. 

Jaa.    K.     FM»:r--;inti*. 
VlNf^ENNES- 

M.   A.  lin^^t worth. 

John  Cox. 

J I  ill  I L  HartJgan. 

H.   R    McllvaliiM 

\\\  H.  Moore,  2:V2  S    Fifth  St. 
T\  ABASH- 
Duck  &   Pressler. 

Smith  H^]l^har^^  Lumber  Co. 
WARSAW— 

Esehbaugh  &  Weimer. 

WarsaiT,'  Lumber  Co. 
WASH  INC  TON— 

Thn  M.  J.  Caniahan  Co, 

!  >.  M.  i  'rosby. 

John   \V.  Feag"an. 

The  Hattttld  &  Palmer  Co- 
lo sepb  Kretz,. 


WHITING— 

]^    W.  Darglinj^. 

Jaw.  J.  Don^.gan. 

A]leit  Skel linger. 

^\\   E.   Vatea. 
WINAMAC— 

H,    Klttingtr. 

Williams  it  Hathaway, 
WINCHESTER— 

Stc?phen  Clevengier. 

Gi^orge  Yeager. 

IOWA, 

ALBIA— 

\\\  B,  iiallew  Lumbt-r  Co- 
ALGONA- 

L,   La  ml  J  Lumbtr  Cu. 

1'.  S.  Norton  ^  <  'o. 

\S\    Wheeler  &  Turner  Co. 
ANAMOSA— 

Braiated  &  PreTitiee. 

3haw  v%  Dutton 
ATLANTIC- 

Green  Bay  Lbr.  Co 

C.  P.  Meredith. 
lU-:Li-E    PLAINE- 

Franeiii   Guthrie. 

Rt'iliasr  &  Co, 
BrULINtiTUN- 

Bernard  Brot».  &  Mt  rcer, 

L.  C,  Harper 
CARROL1-- 

Green  Bay  Lbr  i\*. 

\\\  Tr  Joyce  Co. 
TEDAR   FALLS— 

R.   K.  Klng^. 

M.  D.  Phllleo, 

C,  A.  Wise  &  Sons,  :n5  Main  St. 
CEDAR  RAPIDS- 

Key  City   Boolinjt^  Co. 

Win.  Kinfe'  ^  Co. 
CHARLi:S  CITY— 

W.   11   Holijrook. 

F.  A.   Thumas. 
CHEROKEE" 

Cherokee   Lumber  Vo. 

T.  W.  Fans, 

Weart  &  LyouKbt. 
CLARINDA— 

Cfj<  en   Biy  Lbr.  Co. 

G .    W  m ,    Rl  e  h  a  niao  n. 
CLINTON- 

M.   L   Mead.  VM   WattT  St. 

Smith  &-  Orikts,   lUh   Ave.    &  1?t. 
CORNING- 

H.    H.    LuRue. 

Ralph  New  comb. 

W.  Newcomb  &  Co. 
CO  I'  NC 1 L  B  L  U 1'^  FS— 

G.  A,   Hoagland.   TIB  S.   Main. 

J.  H,  Qileal  ik  i^x.  115   W.   B  \Vrt> 
(  RESCO- 

Lomas  &  Son* 

VVm.  P.  Bathert, 
C!tl>STON- 

G.   S    Rex   &  Son, 


^^^^^                            DEALERS  IN  CEMENT; 

1 

!>AVENPORT^ 

IvNOXVlLLE" 

I 

A1>4^l    Limp   nnil    Cemeiit   C».,   1.S41 

J.   S.    Oellamy. 

B  uv  k  1 1I  s^  li  H  III   R  oil  <l . 

Moody  &  Parsons. 

^^^^^t 

W"m.  LMaussen,  103  Ripley  St. 

LE  MARS- 

^^^^H 

East    Davenport    Fuel     Co.      (H.      O. 

Knoor   &   Schafer. 

^^^^^1 

S^lffert,   Pres.;  A.  C.   Fredlck,  Sec. 

M,  A.   Moore  &  Co. 

^^^H 

&  Treas.) 

W.    FL    Perry. 

^1 

McCosh  &  Co.,  308-812  E,  3riL  St. 

MALVERN— 

^H 

A.  Tredick,  425  Briidy  St, 

Green   Bay    Lumber  Co. 

^1 

DECORA H— 

George  Palmer  &  Co. 

^H 

N.    H.  Adams. 

MAQUOKETA- 

^H 

A.  A.  Chandler  &  Son. 

Jones   &    Gold. 

^H 

Wilbur  Lumber  Co, 

MARENGO^ 

^1 

DES   MOTNES- 

Mc Knight  Bros. 

^1 

Des  Mulnef*  Fuel  lik  Lime  Co. 

MARSHA  LLTOWN- 

^M 

Dl^BUQUE- 

(^   A.   BucbwaM.  IW  N.  Cent  FT. 

^M 

EnKle  Point  Lime  Co. 

J,    C.    Dunn.   3<>4   E.    Main. 

^M 

Kt^y  Clly  Lime  Wks. 

Gregory -Brown     Coal     Co.,     117 

E.            M 

Kev  Clly   Rooting  Co. 

Main. 

■ 

LInehan  &  Molo,  472  Main  St. 

Marshalltitwn   Coal   &   Ice  Co.,   202   E.             fl 

Mettle   Bros. 

Main. 

EAOLE  GTiOVE— 

MASON  CITY- 

Firiden   Lbr.   Co. 

J.    W.    Barlow  Coal  Co, 

K.  D.  Minesh  &  Co. 

A,  T,  Lien. 

ELDORA— 

Smith  &  Ci»k\ 

Daria  &  Moaer, 

WillEam.s   Cowl   Co. 

F.  W.   Esgen  I^umber  Co> 

MONTICELLO— 

ESTHERVILLE— 

Eastwood   &  Chase. 

VV.    IL    Janson   &   Oi, 

J.  S.  Hall. 

Robt.  Wikox  &  Co, 

MT.   PLEASANT- 

FAIRFIELD- 

Bowman   &   Kauffman. 

George  \V-  Cable  Lumber  Co, 

C.    M.   Clark. 

A-  M.  Jordan  Lumber  Co 

MUSCATINE— 

FT.  DODGE— 

W.  D,  Croldsberry.  312  Iowa  Ave. 

Prussia   Hdw.   Co. 

NEW    HAMPTON— 

FT.   MADISON— 

Blfirelow  &  Donovan. 

_    ^y    F-   Abeb 

John   Foley. 

■  &   &  J.   C.    Atlee. 

OELWEIN— 

W  Ballew  Lumber  Co. 

Cole  &  King  Bros. 

H.   Elnsimnjer  &  Son, 

G.    W,   Jamison. 

GLEKT^'OOD— 

RIcker  &   Bratnober. 

Ridg'eway  Lumber  Co, 

OSAGE— 

GRTNNFLT^ 

James  A.   Smith. 

_  B.   J.   Carney, 

OSCEOLA- 

fc Clark   &   Jenkins. 

W.   R.  Ballew  Lumber  Co. 

JR-  G.  Civutta, 

McAijtey    Lumber  Co. 

KAMPTQN— 

OSKALOOSA- 

L.   E.  Shftne, 

H.    D.    Browning, 

IOWA  CJTY^ 

G,   H.   Carlon  &   Son. 

I«jwii  Lumber  Co. 

E.   H.   IJttle. 

W     F,    T^mbaugh. 

C.    P,    Sloes. 

Wm.   MuSMer, 

OTTCMWA- 

JOWA    FALLS— 

C.    \V.   Major  &  Co, 

V.    A.   BlB^S. 

M.   B.   Root  &  Son. 

The    Hall    &    McDowell      Co.      (H,    B. 

Shewry  &   FuUiner. 

Hall,  Pres.  and  Mgr. :  W.  K.  Woods. 

PELLA— 

Secy.j 

D.   a.    Huter. 

Hoaii   &   Griffith. 

A.   N,   Kuyper. 

Miller  &  Footf. 

PERRY— 

Wm.   Musser. 

McColl  Lumber  Co. 

3BOKUK- 

J.    R,    Swear! nsen  &   Co. 

Cameron  &  MeManus 

J.    E.    Wilson, 

McManua  &  Tucker. 

RED   OAK- 

Jas.  MoNamara  &  Sons. 

Green    Bay    Lumber    Co. 

Miss.   Coal  &  Ice  Vo. 

George   Palmer  Lumber  Co. 

i 
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SHENANDOAH— 

<;r  viL   Ray   Liumticr   Co. 

George   Palmer   &   Co. 
SIOUX  CITY— 

G,  H,  Hollands^^orth. 

Hopper    &    McNeil    Co.,   308    Jackaon. 

H.  C.  McNeil  &  Son, 

J.   H,    Queal   &  Co. 

Vk\  Sanborn  &  Co, 

Webfc  Bros.  Co.    Jas.  D.  T^'^ebb,  Pres. 
W.  P.  Webb^  Secy  &  Treas. 

Chas  Weller  &  Co. 
SPENCER— 

Floete  Lumber  Co. 
John  Paul  Lumber  Co. 

A.  C.  Perlne, 
STUART" 

F.  E.  Ball. 

Green   Bay  Lumber  Co. 
Holmes  &  Williams. 
TAMA-- 
B     F.    Hill. 

TIPTON— 
C.  M.   Cook. 
Grassel   &  Hambright, 
La  11  ba Cher  &  Jacobs. 
Re i chert  &  Geliar, 

VTLLTSCA— 

Grer^n  Bay  Lumber  Co. 

Rand  Lumber  Co, 
VTNTON- 

B4  4rss   &   Conner   Co.  ^ 

Richer  &  Eratnober. 

T\^.  H,  Thompson. 
W  A  BUT  N GT ON—  '  * 

Samson  &.   Montgomery. 

Sbif^lda  &  Son. 

WATERLOO— 

Key  City  Roofing  Co. 

Wangler  Drug  Co. 

Waterloo       Lumber       Co,        Warren 
Brown.  Pres.,  Secy  &  Mki- ,  W    W. 
Miller.  Treas. 
WAVERLY— 

W.   F.   Fritz. 

Ricker  <^  Bratnober  Lumb,  Co, 
WEBSTKU  CITY— 

B.  L.  Willis  Lumber  Co. 

(\  E.  Younkee  Lumli-r  Co. 
J.   W,   Young. 

WHAT  CHEER— 
Wmis   Stanley. 
Valley  Lbr*  Co. 


THE  ACME  PAVING  COMPANY 

M  A  N  (•  FA (  T I ' RE RS  t tW 

Acuif^  Comhiijeti  Curb  Jt  Gutter,  A.-^plirilt 

Flf>ors^  .Vrtiflcial  Stone, 

WiieilLIXc^  ^V.  Va.      Akeox,  Ohio- 

riAin  Office,    >    408-420  West  Stfite  St., 

COLUMBUS.  OHIO. 


ICA^SAS« 

ABILENE- 

Badi^er   Lumber   Co. 

Kruffer  &  Cramer. 

Rice  &  Johntz, 
ARGE3NTINE— 

Badg-er   lAimber    Co. 

Jasper    &    Boeke. 

J.  B.  Smith  &  Co. 
ATCmsON- 

B.    L.    B  rocket t. 

Donncllan    &   Rossger, 

<.:.  A.    Wriffht. 
BELUIT— 

Chicago   Lumber  ^  Coal   Co. 
BURLINGTON^ 

CoffBhead  Lumbfjr  Co. 
CHANUTE^ 

Chaiuite   Lumber  Co. 

F.  B.   Dubaoh  &  Co. 

Gen.    w.    Williams, 
CHIflRRYVALE- 

W.  C.   Dlcus  &   Co. 

Long-Bell   Lumber   Co. 

W.    O.    Whitney   Lbr.    Hr   Grain  Co 
CPTETOPA- 

H.   H.   Long. 

J.   R  Shields. 
CnLI\\rBUS— 

C.  G,  Metyler. 
CONOORDIA- 

Chicsaeo  Lumber  &  Coal  Co. 
Du<lJey  Lumber  Co. 

Long-McCue  Lvimbtr  Co.  (R.  A.  Long. 
Pres,,    Kansas   City,    Mo.;   Thos.  J 
MrCue,   Sec   Treas,,   MgrJ, 
BE  SOTO— 

Hedge.c:    Bros. 
EL  DORADO— 

R.    W,    l.ons- 

I^r.  M.  ^'andenbeTT. 
I:MI'1HE  CITi^--  % 

U'illiams  &  Rnl»cf^on. 
f:!MPnRlA— 

Emporiu  Lumber  Co, 

Evan>5  ^;  I'homas, 

J.  C  Kirkwctii!, 

B.  F.  Sprague. 
^\*rilsoii-Ball\v.  i;    Lumbtr   Co. 

ELREKA- 

Htujston   Lbr.   ( 'o, 
FORT  SCOTT— 
T.  H.  Ford. 
V^.  Scott  Myilrniillc-   I  <Mii«nl  Cii. 

C.  H.  Gardiner. 

A.  C,  Pennlman  it  Son. 

D.  P.  Thoma??. 
GALENA- 

Luwdermilk   H:    Whss. 
McClung  Cement  Co. 
L,  K.  MoeOer. 
J.  H.  Smith. 
GARNETT— 
S.    Crum, 
GMWy  &  Rice, 


^^^^^             DEALERS 

IN  CEMENT, 

H7a      ^^ 

OSWEGO- 

^^J 

^ftrtstlan 

J.  C.  Rk'ht'reek  Lumber  Co. 

j^^^^l 

■tha— 

O.  E.  Woods  &  Co. 

^^^^^1 

^.   Brown   LumbeT   Co, 

OTTAWA- 

^^^^^1 

nratha  Lumber  Co, 

S,  Bohrbaugh. 

^^^^^1 

''.   Moore  Lumber  Co, 

John  Halloren. 

^^^^^H 

\  Sullivan  Lumber  Co* 

M.   R.   Harrl.'s. 

^^1 

roN- 

PAOL.A— 

^H 

tn  &.  Brown. 

John  F.  Merrill,  Wea  &  Gold  Sts 

^^H 

DON— 

M.  A-  Sohmeder. 

^H 

:aughey  &  Son,  J.  Greene. 
JHINSON- 
V.  Snyder. 
.   White. 

Mgr. 

PARSONS— 
t;ifirk  &.  Bates. 
R  H.  McCreery. 
Par80H>?  Lumber  Co, 
P,  S.  White. 

J 

PENDENCI^ 

PITTSBURG- 

^^^^H 

A.  Horstick. 

J.  H    Kitchen. 

^^M 

Ic  Island  Lumber  &  Mfg. 

Co. 

Fred  Moaamann. 

^^^ 

,  TeyrrelL 

Pitt.sburj?  Lime  &  Cement  Co, 

^^M 

.  Tregemba, 

ROSED ALE- 

^^M 

^ 

Current  River  Lumber  Co. 

^^M 

Portland   Cement  Co. 

SAL.1NA— 

^H 

..  Taylor. 

C.  iiTberbardt. 

^^H 

.  White, 

H.  H,  Jaek  Lumber  Co. 

% 

X10N   CITY— 

Kansas  Lumber  Ca 

g^ 

rer  Lumber  Co. 

Leidlgh  &  Havens  Lumber  Co..  J. 

H.        mm 

Icholson  &  Co. 

Leidfiirli,    Pres.    (Kansas  City,   Mo.);             ^H 

WadlelKh. 

W.  F,  Grosser,  Secy.:  H.  R,  Banks.            ^H 

*.   White. 

Treaa.    (Kansas    City,    Mo,);    A. 

^ 

PAS  CITY— 

Hav«ns,  Mgr.  (Mhineapoils,  Kas 

_H 

:.    Bnii^ht,   Hm  S,   lUK  St 

H.  H.   SudendorL 

^^M 

ikenReld  Sand  &  Fuel  Co, 

',  Cen- 

STANLEY— 

.1  Ave,  &  Kaw  R, 

Hedijea  Bros, 

^^^^^^^M 

i  F.  Horsman,  905  N.  Btli  St. 

st£:rlinq— 

13.  J,  Fair, 

^H 

ra tate  Sand  Co.,   610  Minn 

Ave, 

^^^M 

t.  James  &  Bon,  349  Minn. 

Ave, 

Irish  &  Qulgley. 
TOPEKA— 

^H 

^art  Peck     Sand     Co,,     Kaw   R.. 

^^^1 

Osage, 

The  Builders'  Supply  &  Material 

H 

tENCE— 

(Wm,   Rynerson,   Mgr.). 

" 

ruce  &  Son. 

Chlcj^^o  Lbr.   Co. 
Ewtirt  Lbr,   Co. 

EN  WORTH— 
[.  Gelger. 
,   MtzDonald. 

Han  ley  &  Co.,  42G  W.  Gordon  31. 
W.   L   Miller. 
J.   Thomas. 

iATTAN- 

WEIR  CITY— 

W.  Higinbotham. 

Long  Bell  I^br.  Co. 

rSVlLLE— 

WELLINGTOI^^ 

rtnce   Lbr.   Co. 

P.  A.   Amaden. 

}.    Webber. 

Long  Bell  Lbr.  Co. 

SRSON— 

Roek   1  si  rind   Lbr.    &  Mfs.   Co. 

'hardt  &  Snderdorf. 

WICHITA- 

1 

Superior  Lumber  Co. 

American    Cement    Plaster    Co,» 

700 

rowney. 

MOME. 

PON- 

M.  S.   Hinman,  21S  W.  Second, 

las  Ltjr.  Co. 

L.   C.   Jackson.   112  S.   Market. 

ton  Lbr.  Co.,  John  Ollnger, 

Prop. 

J,  W.  Laidlaw.  675  W.  Douglaaa. 

•tz.   Lbr.   Co. 

O.  B.  Stocker,  I4E  N.  Water, 

Ife  &  McGraw, 

J,   H.   Turner,   B35  W,    Douglass. 

HEr- 

l  CossTOve, 

KENTUCKY. 

|es  Bro«. 

ASHLAND— 

L  Tjanter. 

Ash  hind  Feed  &  Produce  Co. 

leh  &  Haven  Lumber  Co. 

Bush,  W^atson  &  Co. 

B  CITY- 

CARROLLTON— 

E.  Heiaer. 

J.  W.  Eaeterday» 

laa  Lumber  Co. 

1 

O.  M.  Wood  &  Son, 

i 
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ODVINGTON^ 

Covington   Stone  Sc  Sand  Co. 

Edward  Srlnks,  ITIK  Madison. 

Anthony      Vulmeriug.      1720    Madison 
Av^. 

Brake   Wilding,   423  Greenup. 
CYNTHIANA— 

Frank  Aabnry, 

J,  R,  Poind  ex  ter. 

J.   W.   Smlser. 
DANVILLE^ 

E,   R.   Dillehay. 

Dunham   Bro». 

W.   H.   Lillard. 

Taylor  Terhune. 
DAYTON- 

M.   H.  Hunter,  jr.,   513  7th   St. 

A.   Walter,  jr,.  6th  4^-   Boone  Sts. 
EARLINGTON— 

St.    Bernard  Coal   Co. 
FRANKFORT— 

C.    E,    Collins. 

M.  A.  Colllna. 

P.  C  Sower  ^fe  Co, 

Stagg  &   Bacon, 

E.  M.  Williams.  , 
FRANKLIN— 

T.   H,    Ford. 
GEORGETOWN— 

J.   A.   Shropshire. 

J.  P.  Wayts  &  Co. 
GLASGOW— 

Dickinson   Bros. 

STDilh  &  Cook. 
HARRODSBURG— 

Mitchell    &   Sallee. 

Ruti    &    Sulliv^an. 

H,   C.   &   M.   Lt.   VanorsdalL 
HENDERSON— 

F.  A.  Blackwell  &  Co. 
NorrlB.  Lockett  &  White. 

HOPKINSVILLE— 

Dagg   &   Richards- 

Dalton    Bros. 

Forbes  &  Bros. 
LiEBANON- 

J.   L,    Hilpp^ 

C.  B,  Johnston. 
LEXINGTON- 

Lu  des  roKuets  &  Co. 

T.   T*   Justice   &  Co.,  Spring  &   Vine 

Geo.  Land. 
J  no,    B.   Payne. 
UOUISVILL-EJ— 
C.  J.  Comstock.  a>26  Lytle  St, 
Fall  City  Artificial  Stone  Co.,  146  E. 

Main   St. 
Louisville   Cement   Co..   S33  W.   Main 

St. 
Ohio   Valley  Cement  Co.,    133    Third 

St. 
J.   B,  Speed   &  Co..  S31  W.   Main   St, 
StFindard    Cement   Co.,    338  W.    Main 

St. 
Owen    T^'ler,    GOS   Equltahle    Bldg. 


L'i  tt  ififtlff'—CffnUnitf'tf. 

Union   Cement    &    Ldme  Cto..   42 
Main  St. 

Utlca  t*f me  Gb.,  421  W.  Main  St 

Western  Cement  Co.,  347  W.  Ma 
MADISONVILLE- 

C.  E.  Owen, 

L.  H.   Page. 

J.   B.   Ross's  Sons. 

Ruby   &  Co. 
MAYl^'IELiD-^ 

R.   E.  Foster. 

R.   D.   Robertson  &  Co. 

JacJi  Webb. 

maybvilub;- 

Omer  Dodson. 
M.    C.    Rorsell    &    Son. 
MORGANFIELD— 
xNewman  &  Richards, 

B.  G.  Waller  At  Co. 
Young.   Waller  &  Young. 

NEWPORT— 

M.   M.   Allen. 

Charles    Splnks. 
NICHOLASVILLE-^ 

i;     Wolf. 

u\vi:nsborc- 

W.   G.   Burnett. 

V\   T.   Guenther. 

W.  A.  Guenther  &  Sons. 

A.  Steitler,   jr. 

Vena  hi  e  &  McJohnston. 
PADUr^AH— 

Barry  &  Henneberger. 

Cavlneton    Bros,   &  Co, 

H-   G.    Terrell. 
PARrS-^ 

Ford  &  Co. 

R  F.  S]n'ars  &  Sons. 

G.  W.  flluart  &  Co. 
RICHMOND— 

li.    11.   Blfintnn. 

roviuKtun.  Arnold  &  Bro, 

E.  Dt^sitherag*^  &  t7o. 

Mi><giiis  &  Duxon. 

Lelcht-r  &  Witt. 

Samijt  I  Rice. 
SHEDBYVILLE— 

John   P.   Alien.   Jr. 

I^,  H,  G  ruber  &  Sons. 

W.  H.  Hall  &  Son. 

J,  J.  Rfimsey  &  Bro. 

D.  N.  Shaup. 
WINCHESTER— 

Perry  &  Evans. 

LOUISIAHA. 

ALEXAKDRIA- 

C.  N.  Adams. 
Hoffman  &  Wilson, 
L.   A.   Stafford. 

BAT-^N    ROUGE— 
John  J.  Capdevllle. 
Garlg,   Wilson  &  Co. 
Jones  &  Whltaker. 
Ronaldson-Puckett   Co,,   Ltd. 
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LDSONVILLE- 
Llne. 

^mann    Broa, 
J^  Mauri  n. 

Delahousaye. 
A.— 

s   Daigle, 

,  &  J,  C,  DiipoTit. 
ON— 
jy   Bros, 
.<  McKowen  &  Co. 

CHABLES- 

Buck   &   Bon. 
.    Stanford. 

r  Grocer  Co.,   Ltd. 

r   Broa. 

36  Grocer  Co.,  Ltd. 

oe  Hardware  Co.,  Ltd, 

ern  Grocer  Co.,  Ltd. 

■  Bros*  Co.,  Ltd, 

HTDCHES- 

Ducoumau   &  Son. 
EBEmiA— 
Erath. 
DRLEANS- 
tt  Mfg:.  Co..  910  Hennen  Bldg. 

Baylen,  826  Union  St. 
V,   Bierce»   Ltd. 
I  G.  Clark,  408  MaRazlne  St. 
:iaTk  Co..  Ltd..  UU  Julia  St. 
3    Bemourelle  &  Sons,    602    N. 
in  St. 

I  P.  Dow.  421  Carondelet  St 
e  Elke,  ISOl  Carondelet  St. 
Jher  &  Estalotte,  151&  Canal  St. 
ce  FeStel,  834  Magazine  St. 

Flanagan,  311  Barome  8t. 
dman  Pord,  301  Barome  St. 
hncke,  816  Howard  Ave. 
ke     Navigation      &      Improve - 
t  Co..  816  Howard  St. 

Jamison,  416  Carondelet  St. 
itts   Kearny   &   Sons.    423    Gra- 

St. 
te  &  Flauders,  630  Gravler  St. 


New  Or  lea  ns—  Co  a  tin  u  eiL 
Lagarde     Lime     €c     Stone     Co..      226^ 

Carondelet  St. 
George  M.   Leahy,   &12  Camp   St 
R.  McWilliamH,  Ltd.,  342  Camp  St. 
National      Bldg.      Supply      Co.,      413 

Carondelet  St. 
New      Orleans      Roofing      &      Metal 

Works,  &2  Lafayette  St. 
Ong-Hiller  Co.,  Ltd.,  634  MagaslEie  St 
Peter  E.  G.  Pleasworth,  2311  N.  Ram* 

part  St. 
Harry  Stevens'   Sons  Co.,   826  Union 

St 
Edward  Tliompson,  530  Natchez  St 
Allen  Tupper,  713  Union  St. 
Tupper  &  Sargent^  713  Union  St. 
A.  H.  White  Co„,  Ltd,.  532  Grovier  St, 
OFELOUSAS— 
The  C.  Deitlein  Gro.  Co.  Ltd. 
A.   G.  Sklles. 
J.  T.  Stewart. 
SHREVEPORT- 
W.  A.  Pleasants  Hardware  Co. 

MAllfB. 

AUBURN— 

Bearce,  Wilson  &  Co. 

Jno.   Dingley  &  Co. 
AUGUSTA- 

Ai   M.   Brown. 

Chas,  N.  Cunningham. 

K  Haskell  Co. 

a  J.  Philbrick. 
BANGOR— 

H.  W.  Bailey. 

A.  Chapin  &  Co. 

R*  B.  Dunning  &  Co.  CGeorga  W, 
Dunning.  Pres.;  Jatnefi  A.  Dunning, 
Secy.;  John  G.  Dimnlnir,  Treas.  and 

A.   R.   Hopkins   Co. 
BATH— 

Read  Nichols  Co. 
BELFAST— 

Coo&er  &  Co.,  22  Front  St. 


L.    ABOUT     CEMENT 

UP-TO-DATE    AND 

ALI.    THE    TIM 

The  best  way  to  keep  iDfornied  about  everything 
relatiDf^  to  Cement  the  year  round  is  to  read 

1UNICIPAL  ENQINEERINQ  HAQAZINE 

The  publication  which  stands  foremust 
in.  repreaentation  of  Cement  interests. 


ription  price, 
X)  |ier  year. 


Address  MUNICIPAL  ENQINEERING  CO. 
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BBRWICK- 

Uscar   C.    Davis, 

John   Mathews, 
BOOTHBAY  HARBOR-- 

BRIDGTON— 

Fted  r.   Knight. 

Wales,    Hamblen   &   Co. 
BRUNSWICK- 

Chas.  E.  Hacker. 

Larkln   D.  Snow. 
BUCKSPORT- 

E.  B.  Gardner  &  Co. 
CAL,A!S- 

Boardman  Bros. 
Chase.   Barker  &  Co 
Todd    Bins*. 
nEXTER- 
W.    H.    Carr, 
G.  A.  Dustln. 

F.  W.  Parsons, 
BOVER^ 

Sawyer  &  GIfford. 
EASTPORT— 

Geo.   W  <.?aijen. 

K   S.   Martin   &  8on. 

S.   L.   Wadsworth  &  Son. 
FAIRFIEl^D- 

F,   J,   Siivage. 
M>XCROFT- 

Eateon  &   Co. 

A.    W.    Gllniiin    &    Co. 

E.    A.    Ireland    Co. 

AV.    M,    Steward    &    Son. 
QAHDINER— 

Ding  ley  &  Decker. 

G-    H,    Harrington, 

A,    N.   Potter  &  Co. 

Wtn.    Wiley. 
HALJjfJWEU.^ 

Frank  G.   Winifate. 
MACHi Ad- 
enine Bros. 

W\  C.  ilnlway, 

E.  1.  White. 
MADISOX- 

X  R.  Kiiu  ry  &  Co. 
MILETOVSN- 

S.   S    Pineo. 
NOR\\  AY— 

c,   B.  CuinmitJM^  nI'  Son. 
Chas     L.    Hathaway. 

B.  U   Home, 

C.  N.  Tubbs  &  Co. 
QAKT.AND— 

H.  A.  BurrelL 
OLD   TO\A^^— 
Oscar  T.   Brown. 
Georife   A.   Gray. 
Elem  T.   Hartwelb 
Andrew  J.   Sami>aon. 
ORONO— 

A.    J.    Dur^ln. 

F.  C.  Park. 


-•  f 


PITT3h*lELD— 

Gr-tudiell    &   Chandler. 

T.    G.    T^ancey    &    Co. 
PORTLAND— 

Chas»  8.  Chase. 

Cox  &   Ward   Co. 

Ijord   Bros.   &   Co, 

Portland   Pipe  Co. 
SKOWHEGAN— 

Blum    Hardware   Co. 

C.    A.   Ross. 

R.    r>,    Rowles   &    Co 
THUMASTCjN— 

J,   A,  Creighton  &  Co. 

J.   O,  Gushing  &  Co. 
WALDCBORO^ 

J.  T  Grty  &  Son 

ANiXAPOLIS-^ 

S.   &    M,    Basil,  :M  Pearl  St. 
ARLINGTON- 

Cha».   T   Corkey,   Jr. 
BALTIMOBE^ 

J.  A^  Aller's  Sons,  Charles  &  West  9ts. 

x\nierican  Cement  Co.,  112  St.  Paul. 
Ht. 

Edward   Brady  &   Son,   915  Park  Ave. 

J  no.  Bullock  iSt  Sons,  22.4  Bmltli 
Wharvts, 

Henry  Clnrk,  Fremont  ife  WSnchester 

ats. 

"Wwn.  Win   Clftrki.'  it   Soil,   115  Gay 

St,  s. 
Samuel  J.  Dlggs  &   Sons.  TOT  S.  CiiTo- 

Ibiy    St. 
T.  M.  Dlnsmore  *K:  Co,,  4 Hi  O'DomiLlI 

St 
Wm.  C-  Ditman,  5W  E.  Monument  St. 
FredHek    Ellen  brok,     21(14     Freilerlck 

Ave. 
J.   T,   Flautt  &  Co,,   1224  Penn  Ave. 
Geo.    A.    Geffner,    Eastern    &    Clinton 

Aves. 
M.   F.  t^re,  6(>8  Law  Bld^. 
Robt,  S.  Green,  Sr^l  Frederick  Ave. 
a  M.  HamiUon  ^^  Co,,  4^  Water  3t, 
Geo.  M.  Hay.  14  N.  Green  St. 
jobn  H^rtel  &  Son.s.  Chester  &  Bostan 

T^ie  Lime  &  Cement  Exchange  of 
Baltimore  City,  Build trs'  Exchange- 
Bldg.  Chas,  H.  Classen.  Pres;  Benj. 
Wallis,  Y.  Fres.;  Addison  H.  tTlaJise, 
Secy.;  Wm.  A.  Alters,  Treas. 

Maryland  Cement  Co,,  18  Builders' 
Exehange. 

Maryland  Lime  &  Cement  Co.,  219 
Bowly'a  Wharf. 

National  Building  &  Supply  Co.. 
Mfrs.  Record  Bldg. 

H.  Noble  &  i:o.,  IS  S.  Gay  St. 

J.  L.  Robinson,  302  Fidelity  Bldg. 

Walbrook  Coal  &  Supply  Co,.  Mont 
Ave.   &   W,    Md,    R,    R. 

Benjamin  WallL^  210  EL  Lexington  St 

L,   J.   Warren.   213  Falls  Ave. 
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^^.  AIR- 

Bimifin—OinthiHefh                                                         ^H 

Hanwriy  &:  Keen. 

Bryant  &  Kent.  30  Kllby,  Rm.  14.               ^1 

CAAJ  BRIDGE- 

Chandler  &  Barker,  124  Summer  St.           ^H 

■      J.    B.   Rrown,   Race  St, 

Curtis  &  Pope  Lhr,  Co.,  774  Albany.             H 

■      Cambridge  Mfg.  Co..  Mill  No.  3, 

Davis.  James  A.  &  Co.,  92  State,                  H 

■     J.    H.   Hubbard,  Race   St. 

Dorchester  Building  Material  Co.,  250          H 

■  CHESTERTOWN— 

Freeport.                                                             H 

H     J.  D.  Bacchus. 

Fiske  &  Co.,  164  Devonshire.                         H 

■      W.   S.   Cuip. 

Geo.    B.    Frost,    488  Neponset    Ave.,         H 

m     a    F.    Smith. 

Nep.                                                                       ■ 

CRISFIELD- 

Goldlne  &  Co.,   177-199  Ft.   Hill  sq.              H 

A.  B.  Cochran  &  Co. 

Hamm  &  Carter.  5G0  Albany  St.                    ^H 

_    CUMBERLAND- 

Holmes  &  Bl  an  chard  Co.                           ^^^H 

B      C€?dar   Cliffs   Cement   Co. 

T,  W^.  UoxLle  &  Co..  234  State  St.          ^^H 

■       Goni  be  rill  11(1      Hydrnulic     Cement 

D.  W.  Lewis,  182  Devonshire  Sa.           ^^^| 

and  :ifRnnfii€*lurli]ur  Co. 

W.  B.  Mullen.  %  Milk.  Rm.  15. 

The  Kempwr^j  Co. 

W.  A.  Murf feldt  Co.,  192  Devonshire. 

The  J.  C,  Orick  Son  Co. 

Wlllard     G.    Nash,    220     State,    Cam- 

Potomac  Cement   Co. 

bridge. 

HAGERSTOWN— 

William  C.  Morcross  Co.,  484  Albany. 

H      Victor  Cnahmer  &  Son. 

A.  T.   Nute  &  Son,  l&l  Swett. 

K     Victor  Cushwa  &  Son. 

Puritan   Brick  Co,,   9tb  St,,   opp.    Old 

■       J.  V.  Jaraia  m. 

Harbor  St. 

HAMFDEN- 

Wfil«to  BroM.,  102  Mtlk. 

J,  P.  Benson's  SonSv 

l.V«rren  Bratlter«  Co.»     143     Fed- 

HAVRE DE  GRACE— 

eral. 

C.  C.  Puaey  &  Co. 

a  A.  White,  85  High. 

POCOMOKK— 

E.  H.  "Whitney,  35  Arch  St. 

H      Thos.   J.  Veasey.    * 

Windstir   Cement  Co.,   446  Albany   St. 

■      F.  M.  Wilson  &  Co. 

Geo.  H.  Wood  Co.,  4;n  Medford. 

"    PORT   DEPOSIT— 

Wm.  M.  Wood  &  Co.,  Broadway  and 

J.  M.  Campbell  &  Co. 

3d*   Cambridgeport. 

Fort  Deposit  Store  Co. 

BRAINTREE— 

B   ROCKVILI.E— 

B.  H.  Woodsum  Co. 

B       Oscar   L.   Johnson. 

BROCTON— 

^^m.   ^'.    T^^elsh. 

Isham   Mitchell    &    Co.,    338    Montello 

SAI.1SBURY— 

St. 

Wm.  A.   Crew. 

CAMBRIDGE— 

H       Farmers'   &    Planters'    Company. 

Burdett  &   Bynner,   674  Mass.   Ave, 

H      Salisbury'  Lime  &  Coal  Co. 

David  F.  Burns,  5  Blackntone  St. 

■  WESTMINSTER— 

A.   A.  ElBton  &   Co.,  99   Broadway. 

■       Gilbert  &  Gehr. 

Geo.  W.   Gale  Lumber  Co.,  640  Main 

H      W^est minster  Hdw.   Co. 

St,                                                                         _ 

■  WILLIAMSPORT— 

T.  J.  Murphy  &  Co.,  47a  Main  St.                 ^ 

■      V.  Cushwa  &  Sons, 

Hycent  Purcell,  441  Main  St.                          ^1 

■ 

M.  F.  Tracy  &  Son.  74  Boylston  St. 

■                          MASSACHtJS^TTS. 

Warren    Bros.    Co.,    Potter    St.    near 

"    ADAMS- 

Lf.  J.  Follett  &  Son. 

;m  St. 
W.   P.   Webeter  Cement  Co.,  Albany          fl 

■ 
Wm.  H.  Wood  &  Co.,  13  Broadway.           ■ 

AMESBURY— 
H.  H.  Bean  &  Son. 

ARLINGTON— 
^m        Pierce  &  Winn  Co, 

CHELSEA—                                                           ■ 
Richardson  &  Co..  341  Broadway.               ^| 

B  ATTLEBORO— 

S,  S.  Tuksey,  191  WinnlBlmmett  St.            ■ 

H       C^I^  Bo  wen. 

CHICOPEE-                                                         ^ 

H      B.  O.  Dexter. 

Dennis   G.    Canty* 

H      WlHiam  Fales. 

Patrick  Rourke, 

■      A.  H.  Tucker. 

DEDHAM— 

K  BEVEIRLY- 

A.    Fiahar. 

^B      Indeiiendent  Coal  Yard. 

EVERETT— 

■      Flckttt  Coal  Co. 

Green    &    Warrington. 

■  B09TON- 

D.  P.  Myrphy. 

H      Andres  Bros,,  507  John  Hnnrock  Bids. 

FALL   RIVER— 

■       Berry   «fc   Vt^vmunttn,   102    Sl«t<*    St, 

Byron   W.   Anthony. 

^B      Boston  Fire  Brick  Co.,  hM  Devonshire 

Samuel   Bennlt, 

■         8t. 

Borden   &   Remington, 

^B      Bostr>n  Rublur  Cem.   Co.,  W  Lincoln. 

Covel    &   Osborn    Co. 

f 
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J'\i  1 1  Hi  V  rr—  Vtm  ft  a  a  t'*i . 

Staples  Coal  Co. 

J  A  roes  H.  Wilson, 
FITCHBUHG- 

B.   A.  Cook. 

E.    N*   Cummlng^a  &  Co. 

Bamon  &  Gould  Co.  W,  B.  Damon. 
Preg.;  W.  T.  Hidden,  Sec'y;  H.  D. 
Gould,  Treas.  • 

l^awrence   Sons  &  Co. 
FLORENCE}^ 

Chaa.  O.  Faraons. 
GLOUCESTER— 

Frank  O.  Griffin. 

L.  B.  Nauas  &  Sons, 
GREAT  BARRTNGTON- 

Jamea  A.  Brewer. 

Burget  &   L*ewla. 
GREKNFDilLD— 

J    B.  Lamb. 
havb:rhill- 

D.  D,  Chaae  Lumber  Co..  9  Washing- 
ton St. 

M.   S.   Holmes,   148  Washington   St. 

E.  A.  Messlnger,  10  Pleasant  St 
A.   H.   Saltmarsh,  24  Arch  St. 

A.  T.  Stearns  Lumber  Co.,  166  Devon- 
shire St. 

Taylor- Good  win  Co,.  16  Main  Bt. 

prank  F.  Wood  a  urn,  62  Fleet  St. 
HOLYOKE— 

Geo.   L.   Bosworth. 

Dennis  J.    Landers.,  — 

Lynch  Bros, 

John  J.  Frew. 

Richards  &  Goddard. 
IPSWICH— 

W.  G.  Brown. 

John  S.  Glover. 
LAWRENCE— 

James  Chambers,  8  Broadway  Ave. 

George  L.  Gage,  594  Essex  St. 

D,  J.  O'Mahoney  &  Co.,  151  Hamp- 
shire  St, 

M.  O'Mnhoney.  S  Wi^st  St. 

O.  E.  Runnells,  8  Jackson  St- 
LOWELL— 

Eld  ward    Caw  ley. 

Ccrnnors   Bros. 

Phillip  P.  Connors  &  Co, 

Chas.  E.  Howe. 

"Wm.    E:.    LlTiTiKJ^toiiy      15     Thorn- 

W.    E.    Livingston,    Pres.;     H.     R. 

White,      Secy.;      Wm.      Livingston, 

Treas. 
L,YNN— 
John  W.  Blaney  &  Co. 
J.  B.  &  W.  A.  Lam  per. 
James  H.  Ryan.  797  Washhagton  Sr, 
William  C.   Whlttredj?e, 
MALDEN— 
Elmore  E,  Locke. 
Maiden   Coal   Co. 
Tatbott  Bros..  Bell  Rock  Sta, 


MARELEHEAD— 

M.   Gilbert  &  Son. 

J.   S.  Martin  &  Co. 
MBIDFOHD- 

F.    B»    Foster    &     Co.,    59     Riverside 
Ave. 

Hiifhland     Coal   Co.,     Harvard     Cor, 
Winchester  St. 

IS*  B,  Locke,  74  Florence  St. 

M^ford     Moulding    &    Mantle      Co,, 
Winchester  nr.  Harvard  St. 

New  Hampshire  Lumber  Co.,  590  Bos- 
ton  Ave, 

J.  E.   Ober  &  Son,  492  High   St. 

Thatcher    &    Llttlefield,      616    Boston 
Ave. 
MELROSE— 

Seth   E,    Benson    &    Co.,    20    TremDnt 
St, 

a  B.  &  F.   H.  Goss,  158  Essex  St 

Samiiol  H.  Helh  n.  Renw^ick  B:ad. 

Ncwell  &  Walker,  Wyoming  Ave- 
MTLFORD- 

H.   A.    Barney. 

Ll  A-  Cook. 

P,  P.  Field. 

Williams  Bros. 
N'ATICK— 

W,  D.  Parlin. 

C,  and  J.  A.  trnderwood, 
NEW  BEDFORD— 

Chas.   S.  Faisler,  160  N,   Water  St. 

as,  Paine  &  Bro. 
NUWB  UR  TFOR  T— 

James  C.   Col  man. 
NEWTC:>N  CENTKR- 

Artliur  MuMtwn, 
NORTH   ADAMS-- 

Alderman  &  Carlisle. 

Burllngam  &  Darby's  Co. 

potter  Brothers. 
NORT  HAM  PTON— 

W,   N.   Potter  &  Sons. 

John  A.   Sullivan. 
PITTSPIELD— 
J.  H.  Hiitler  Lumber  Co..  lOS  Tenn.  fit 

Dodge  &  Devanny,  ISO  Columbus  Ave. 

Gale    Lumber    Co.,     Oak     near    lin- 
coln  St. 

C.  C,  Gamwell,  65  Columbus  Ave. 

Glenta  &  Cheney,  45  Glapp  St. 

Howard  &  Morrow,  59  North  St, 

J.  W.  Klrchner,  156  North  St, 

Z,  A,  Ward,  Center  &  West  Sts. 
PLYMOUTH-  ^  9 

Anthony  At  wood. 
QUINCY— 

Geo.  E.   Froat^  4SS  Neponset  Ave. 

Theo.  Salstein,  39  Quarry  St. 

Wm.  Shea  &  Son,  12  Common  St 

Wm.  Westland.  36  Hancock  St. 
READING— 

Bancroft,  Wendell  &  Co. 
SALEM— 

James  Fairfield. 

Geo.  W.  Lane. 

Geo.  W.  Pickering. 
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tVILL,E5- 

BAY  SHORE-                                                              ^| 

land  Coal  Co.,  367  Highland  Ave. 

Bay   Bhore   Lime  Co.                                           ^^t 

.  Sanborn,  ft  of  N.  Union. 

BELDING-                                                         ^^^H 

G  FIELD— 

E.    Chappie.                                                      ^^^^M 

J.   8.   Noble  Co,, 

202-208  Lyman 

Wilson  &  Co.                                                 ^^^H 
BENTON  HARBOR-                                       ^^^1 

DHAM— 

J  as.  McDonald.                                                     ^H 

Emerson  &  Co. 
TON- 
es  Coal  Co, 
HAM^ 
rank  Frost, 

W.  F.   Robblns.                                                    ^M 

Stevtn.H  &   Morton   Co.                                         ^H 

BESSK.%1ER-                                                             ^M 
C.  Hansen.                                                            ^H 

ham  Coal  Co, 

BIG  RAPIDS-                                                         ^B 

RTOWN— 

Reynolds  &  Co.                                                   ^H 

L  Pevear  &  Co. 

W.  J.   Sloas.                                                            ^H 

er  Spragu©  &  Co. 

BLISSFIELD-                                                             ^M 

rBB— 

The   Phillips   Company.    Ltd.                            ^H 

'  Sthumurey, 

BRONSON-                                                                ^M 

FIELI>- 

Nichols  &L  Reynolds.                                            ^H 

midretH. 

CADILLAC—                                                               ^M 

Mabony. 

WUlfam  Casaler.                                                  ^H 

5  &  Galvln, 

C.  J.  Manklalow.                                                     ^H 

NEWTON^ 

Stewart  &  Anderson.                                         ^H 

Eddy  &  Co, 

CALUMET-                                                                ^M 

^RN- 

Armstrong  &  Thielman.                                       ^H 

er  Dumber  Co. 

Bajari  &  Ulseth.                                                     ^H 

Winn  &  Co.,  375 

Main  St. 

CARO—                                                                          ^H 

ESTE3R— 

T.  E.  Kelsey.                                                          ^H 

W.  earn 

Van  tine  &  Gardner,                                              ^H 

,  Crane* 

CASSOFOLIS-                                                              ^M 

,  Marsh. 

Hay  den  &  TcmpstUt.                                             ^| 

Powers. 

CEDAR  HAPIDS-                                                         ^M 

Smith-Green  Co. 

Wm.  King  &  Cc.                                                    ^B 

>  &  Foster, 

CHARLEVOIX-                                                     H 

MICHIGAN. 

H.   Wlddifl^ld.                                                           ^H 

lN— 

CHARLOTTE-                                                               ^H 

en   &  Washburn. 

Milker  &  Hamilton.                                                 ^H 

Gimbert. 

Webster  Cobb  &  Co.                                              ^H 

les  Bros.,  58-GO  N. 
Brown  &  Co. 

Main. 

CHEBOYGAN—                                                            ^H 

Cheboygan  Mfg'.  Co.                                               ^^H 
G.  C.  Dodd  &  Co.                                                   ^H 

&  I>ean. 
Oder. 
Steele. 

W,  &  A  MrArthur  &  Co  ,  Ltd.                             ^M 

COLDW^ATER—                                                           ^M 

JAN— 

Ad  am  a  &  Davis.                                                     ^H 

&   Phllllrs. 

S.   Pollock   &  Son.                                                 ^H 

Dryden, 
,  Dunning. 

COHSTANTINE—                                                        ^H 

The  CDnstantlne  Lumber  Co.                             j^^| 

It  Green. 

DEI. RAY—                                                                     ^H 

ore. 

Jas.    Burk.                                                                   ^H 

Wm.  ^.  Krasler.                                                   ^H 

Produce  Co. 

Joer  Ivinnell.                                                                 ^^M 
Ja:/e  Miller.                                                               ^M 

T  &  Hannah. 

"JA— 

David  Splcer.                                                          ^H 

na     Porttnna 

Cement      Co.. 

DETROIT—                                                                  ^H 

mmtnkmus.. 

Bolton   Lime   &    Stone   Co.,   104   Laf-              ^H 

m  Collins,  IM  Water  St. 

ferty  Place.                                                        ^H 

1  Fox.  116  E.  Chisholm  Si. 

Bratly  &   Co..   U  Woodward  Ave.                   ^^ 

iRBOR- 

Horace     H,      Dickinson.     41S     Grand 

1   Rob  lie. 

Hlver  Ave. 

jE  CHEEK— 

Jas.    T.    Eanian    Coal    Co.,    75   Wood- 

r.   Dibble. 

bridge  St..   West. 

,   Lewis. 

EgM^tlan   Portland   Cement     Co.,     712 

Stiles. 

Union   Trust   Bldg:. 

?1TK— 

Great     Northern     Portland     Ctement 

ill  Broa.  &  Co, 

Co.,   84  Grlswuld   Ht. 

Young. 

k 

George    Heal.   «69   liaker   St. 

i 

380 


DIRECTORY  OF  v\MERICA\  CEMENT  INDUSTRIES. 


75  Wo oiJ bridge 


\\\   K.    H tames  ^  <Vt.. 

St.,    Wrst. 
F,  B,  Miilnii^N.  niM^  Haminnnil  ni[lar„ 

Henry  Honglitoii,  S061  HiimrrifiTitl  Rldg, 
Ir»lti   Foritau«l    Cerntnt    Co.,    mi    Ma- 
jestic HIdg. 

F.  P,  J  ones,  202  Btaubien  St. 

Lidwis    &    Wlckcy,    J+2^:    Orarul    River 

Ave. 
C,    H,    UtHe    Co.,    r^io    At  Writer      St., 

Ea.*t. 
Ttitetilieait     l*rirtl4inil     ri-iiiciit     Co., 

1111    >lfij«^Attc-   illii^^. 
Nuble   &   Co.,    fLKit   Iwt  St. 
Ortmann    &   Co.,    1099    Wabash    Avo. 
Pittsburgh    ArtiftHnl    Stone    Co.,    ^-[^ 

6th    St. 
Standard    Portland    rtmenl    Co.,    811 

Hammoiir]  BldR. 
R   B.  Stevens.  12  Gii.'^wold  St. 
O.  A.  Stewart,  148  Grfind  River  Ave 
Tiiomii.^:    Bros.    &    Co.,    711    Hamiilnnrl 

Ave. 
WiibaKh  iSirtlfiiiil  <  onitMit  <  i»..  tH- 

I' II  Id  El  TrnHt  liliijV. 
DQWAGIAO" 

G.  E.    Bishop. 
DURAND- 

Hamlln  Bros. 

Me  Bride  ^  Son, 
EATON   RAPIOS- 

Bpears  &  St^o field.  *  ^m 

Webster.   Cebb  &  Co. 
PENTON— 

B,   Pniter.  •-"• 

Fred   Wtlfb. 
FLINT— 

Hall    &:    Co. 

S.  C.   Kandall  &  d 
R..  t*t^t,  N.  2d  &  N. 

E,   W,    ReirJ.  313  Btaoh  St. 
GLADSTONE—  ^ 

L.   E.   Fnlsoni. 

W.   1,  Ely  &  Co. 
GRAND    n.WRN— 

N.    Rohlilns 
GRAND   i^HlxlE— 

E.    C.    AstUy   &  Son. 

J.  M.  Btirtch  .^-  (11, 
GRAND    RAPinS- 

Albert   lilmes,   im    I'tarl-st, 

A.  H.  Knowlsoti,  inMb^r  Natl.  City  Bk. 

T.  E.  Wykes.  S.    lonia-st. 


F.   &   P.    M. 
M  E, 


ii. 


OfTice,  721  WairnvripiM  Bld*r. 
TeleplioiiHs:  i^U  Maifi  SS,  Kiidorli  .\.  27tK 

CILSOKITE  CONSTRUCTION  0° 

A&piialt,  eminent  and  GranHoid  Work. 

Ei-t^^u;er.v  Work  a  Sp+'cially.    A '^  film  It  Mini 

Tilo  Runf>,  t'oTH^rete  Foiijidiit  inns. 

HqHqw  Till  ajid  Conorvto  nREPflOOFtrfS. 

5t.  Louis,  Mo. 


GREENVILLE— 

M.     Ludlow. 

Miller  &   Miller: 
ILANCOCK— 

J.   3,   Stringer, 
HASTINGS— 

F.   H.   Barlow  &  Co. 

('overt  ().   Freer. 

R,  K:  Grant. 
ITITXSDALE- 

\\.  n.  Ciinnirig:ham. 

L.   L\   Wright. 
Hur.LAND— 

T.  Keppel'^  Sons. 

Scott  ^  Lugers, 
HOUGHTON— 

Elm  &  Bowdin. 

M,  Van  Orden, 
fir^WELl^ 

(>    n    Hutehina  *<ir  S  iif*. 

Writjht   &    Co. 
lit  DSC N— 

R,    F.    Birth, 

tYuae  &  Blood. 

E.  May  en  &  Co. 
lUXXA  — 

\\.   C.   PaKe  &  Co. 
IRt^^N   MOPNTATN- 

.1.  R    Halfelty. 

E,    Harvey, 
I  RON  WOOD" 

K.   J.    Hager   Lnmber  Co. 
ifcSHPEAIlNG— 

F    W.    Read  &  Co, 
i'l'IIACA-^ 

N.  Church. 

n.    n.   Churehill.   Box  63 

O.   H.    Heath   Jt   Son, 

ithaciL    [Ainnber   Co, 

W^Jll  Naldret. 

Wilbur  Nelson. 

I'imuy   &   Horr. 
./ACKSON— 

J.      E.     Bart  let  t     (?o.,      Columbi 
Libert;*    Sta. 

C.  A.    Howincl,   15  Dwight   Bidg 

Robert    Lake    Co,,     Liberty    & 
waiikee  Sts. 

E.  J.  Tobin  &  Co.,  145  W.   Pearl 
KALAMAZOO— 

J.    D.    BJxbv    &    Son. 

De-win£  &  Sons, 

A.    H.   Humuhrey. 
LAKE    LINDEN— 

Cajumet   &   Heela    Alining  Co. 
LANSING— 

P.    E.    Lacy  &    Co. 

Lansing  ArtrUclal    Stone  Co. 

A.    H.    WTiUeluad. 
LAPEER- 

l\  ts,   Flanagan. 

t:.  e,   Robert's. 
LFDINGTON- 

Chiii=.  Gtnia. 

John    Kieswalter. 
MANISTEE— 

Thomaif;    Kenney.    Foot    of   Smlt 
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ISTIQUE- 

Baker  &  Bassford. 

Wlilt«  Marble  Ome  Co. 
MARINE  CITY— 

Scott   Broi=. 

Zlm merman  Bros. 
MARQUETTE- 

Geo.  E,  French, 

F.    B.   Spear   &  Sons. 
MARSHAI.1^ 

Carver  &  Cater, 

Cruise   &  Blood, 

H.   L.  Day. 
MENOMINEE- 

LyoTiK  Bros,  He  Co,.  llOfi  Main  St. 

F,    C.   Monack,   1316  Main   St. 
MIDLAND— 

W.    L.    Baker, 

R.  R    Hawks. 
ItllDWAY— 

Gardner  &  McCatin, 

Rarden   Bros. 
MONROE— 

Geo.  F.  FInaiel. 

Chas.   Kibble. 

SJet  &  Baier,n4  and  16  Front  St, 

Wm.  Steintr. 

MT.    CLEMENS— 

Ben  Lpma.   Frcnt  St, 

Tucker  &  Smith,   font  nf  Park  Ave, 
MX.    PLEASANT- 

Wjn.  Audlln. 

J.   F,   Butcher  &  Co. 

J.    T,    Hldey. 

Kennfrdy    Bros. 

L.    D.    Newton. 

J,  T.  Skelton. 
MUNISINO— 

BisseJI  &  Slebbins. 

Geo.    Coates. 

A.    J-    Manlej^'. 

MCSKEGON— 

L,    H.    Kanltz. 

Muskrtfon   Stone  Sidewalk  Co. 
KEGAUNFE— 

E-    L   Johnson, 

NTLES- 

Jno.   I^.   Reddick. 

W    HUles  Smith. 
NORTH  ADAMS- 

J.  D-  Arnold, 
NOVI— 

Whippi*?  Lumber  Co. 

OTSEXia- 

William  Healy. 

John   D.  Kelley.  % 

Geo    Slple  Sc  Co. 
OWQSSO- 

Jno,    Brooks    &    Son.    1003    W,    Maln- 

8t. 

Lk   R   Woodard. 
Albert  Todd  &  Co. 


PETOSKEY- 
Darline  &  Betihan. 
D,  M,  McDonald. 

D.  C.  Osborne. 
H.  O.  Rose  &  Co. 

PONTIAC- 

Robt-  T,   Kniffht. 

ColJn  MacCallum. 

Wm,  H,  OBmijn. 

Fred  Poole. 
PORT  HURON— 

Boynton  &  Thompson. 

Cameron  &  Co. 

F.   D.   Jenks  &  Co, 

J,  \V.  Thompson,  jr. 
READING— 

Geo.   Worden. 
REED  CITY— 

H.   J.    Crocker. 

Curtis  Bros. 
SAGINAW- 

Morley,  Ewen  &  Co.,  N.  Tilden-st. 

E.  E.  Johnson. 

Remcr  Bros..   West  Side, 
ST,    CLAIR— 

W.  H.  Kemp. 
9T.  IGNACE— 

D,   J.    Chambers   &   Bros. 

StellwaiBTon  &   Kynoch. 
ST.   JOHNS- 

Jno.     Hicks. 

U   G,   McKnight. 

J.    9.   OKBOod. 
ST.   JOSEPH— 

W.   A.   Preston. 

Wallace   &  Sons. 

9AULT  STE.  MARIE- 
Ilnion  Dock  &  CfWil  Co, 
Port  Rci^iiil  Doi-k  Co.,  Ashman  St. 

W,    P.    Arms,    Pres,    (Yommstown. 
C);      H.      H,      Stambaugh.       Secy. 
CYoungBtowii.    O.J ;    J.    C.    BarnhiacL 
Mgr. 
SOUTH  HAVEN— 
W,   G,    Packard. 
A.    M.    Prou^y. 
Volney    Rosj:. 
South   Haven   Lumber  Co. 
TEC CMS  EH— 

Chas.   A,   Slay  ton. 
THREE  RIVERS- 

F.  M.   dmf-   &  Co. 
Jno,   Grifflihs. 

TRAVERSE  CITY— 

Wilhelm   Bariak  &  Co. 

Prokep  Kys**]ks. 

H.  &  L,  Meir  Co. 
V|CKSB1/RG~ 

Vlcksburg  Lumber  Co. 
WEST  BAY   CITY- 

McLanghhn  &  Co. 
WYANDOm-p:— 

H.    A.    Eherts. 

WaymHO   Coal   Co. 
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YPSILANTI— 
Clias.   E.  King. 
O.  E.  Thompson  &  Snis. 
Webster,  Coljb  &  Co 

A1.BERT  I.EA— 

D.  M.  Do  mi  nick. 
AUbJXANDKlA— 
M.  FitleM. 
Jr-ai^^    Bros. 
ANOKA- 
J,  A.  Cliesley. 
Qeo.  A,  McCaully. 
AUSTIN™ 
A.  N.  Decker, 
J.    F.   Fairbanks. 
BLrLTBi   EARTH— 
Anthony  Atideraon. 
South  &  Sasse. 
BRAINERD—  •« 

i' iBher  &  Waltera. 
John  l^araon. 
CHASKA— 
M.  ii.   Muyres. 
Herman   NIcoU. 
Henry  Simons. 
CROOKSTON— 
Crookston  Lurabt^r  Co. 
Kobertson  I^ umber  Co. 
A.   M.   Smltaon. 
Stewart   Lumber   Co. 
DETROIT- 
Retd  &  Woekman. 
Wilcox  Lumber  Co» 
DULUTII- 
CiTtlcr   &   Gilbert. 

Paine  &  Nixon  Co.,  116  W.  Mich  St. 
TJiomtaon  &  Dunlop,  31  W,  Mk-h.  Si. 
FARIBAUI-T- 
Carijenter   Glass    Co. 
Farlbnult    Cement   Pavement    ^Vorks. 
E.  M.  Leach  &  Son. 
Wisconsin   Lumber   Co.,    A.    Blodgett, 
sr..    Pres.;    A.    Olodgett.    jr.,    Secy, 
RiHl  Treas  :  W,   E,  Blodgett,   V.   P. 
FERGUS    FALLS- 
E.  Barb  pan. 
T.  H.  Qrndy. 
GLENCOE- 
L.    P.   Alhrocb'.. 
Bel  (.her  Iiunnber   Co. 
Class:n    Bros* 
John    Davis. 
II.    W'adsworth  &   Co. 
HIBBING— 
W.  G,  Close, 
Itasca  Mer,  Co. 
Peter  McHardy. 
B.   O'Rourke 
HUTCH  INSOK— 

R.    C.    Llbby  &   Co. 
KENYON— 
Wisconsin    l^umber   Co..    A.    Blndji^eU, 
sr.,    Pres.;    W     E.    Blodgett.    V.    P.; 
A.   Elod.E?ert,  jr.,   Sec.  Trea^. 


LAKE    CITY-  ^       ^ 

Blchardson  Hardware  Co..  (not  me.) 

inc.) 
C.   Sinclair. 
Charles  Wire  &  Sons, 
LITCHFIELD- 
J.   EflbjornBSOn. 
F.  Koplin. 
J,    W.    Simpson. 
LITTLE  FALLS— 
J.   W-   Bersr. 
T,   J.   Matbleson. 
H.  F.  Scbieusner. 
MANKATO- 
T.  R.  Coughlan. 
ITovrler  &  Par. 
Mankato  Lime  and  Stone  Co. 
MINNBAPOLI3- 
IL    L,    Braesch.    28    Washinetmi-ave,. 

N. 
Mads.  Chrlstenson.  10  N.  Third-st, 
S.  J.  llewaon  Co..  10  N.  Thlnl-st, 
R,  P.  Jackson,  829  Lumber  Exch. 
Harold  Johnson.  S42  Lumi>er   Exch. 
J.  C.  Landers  &  Co..  1013  Lumiber  Esch. 
Q,  H.  Lawes  &  Co.,  S42  Lumber  Bscti, 
J.  F.  Mancheater,  lao  N.  E.  Seventh- 

st. 
Miirnt^i!iu>lis    Ceaar    Co.,    1013  "Lumber 

I'jxcb. 
MinneaDolis    Lime    aiul    Cement   Cu., 

210  Thlrd-ave.,  south. 
Northwcslern   Hydraulic  Cement  and 
Stone  Co.,  41S  Guaranty  I^jan  bldg. 
W.  IL  Page.  17  9.  Fourth-st. 
Pain*   &  Nixon  Co..  R34  Lumber  Exch. 
r-lyn^iMith  Paving  Co.,  728  Plymoutii- 

av<  . 
Proctor  Plaster  Co..  315  S.  Fifth-at. 
Selenite    Cement      and      Plaster    Co., 

1029  Lumber  Exeb. 
Btandard   Stone   Sidewalk    Co..   222  N. 

Y.  Life  bldK, 
SniM-rlor  Mfg.  Co..  734   N.    First-st, 
U  nil  111    Railway    Storage    Co..    26   S. 
Washin^ton-ave.,    H.    E.   Can^cnter. 
Bec.-Trefis. 
Warehouse    &    BuiUlers'    Sjpply    Co.^ 
7M  N.   First -at. 
MONTEVIDEO— 
i  biKs     Betcher   Lumber  Co. 
(].   EJuiBfni. 
MUUKliEAD— 
V.    Fischer. 
T.  Goodaell  &  Co, 
P.  H.  Lamb. 
Moorbead  Hardware   Co, 
NEW  TILM— 
Fullerton  Lumber  Co, 
F,    ^3f^sel  &   Co. 
N OR STRAND- 
Wisconsin   Lumber  Co.     A.   Blodeett 
«r..    Frea.:   W.    Blodget.   V.   P.:  A 
Bloflgett,  Jr.,   sec-Treas, 
NOR  rHFlELD- 
Wisconslii   Lumber  Co.    A.   Blodaett. 
Sr.,    Pres.;  W.   Blodgett.  V,  P.;  A 
modg;ett,  Jr.,  See.-Treaa, 
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tONNA- 

WATEHVILLE-                                                                 j 

es  Liucas  Lumber  Cd. 

Wisconsin  Lumber  Co.                                               1 

d   Norton   Co. 

WEST   CONCORD- 

jonsin    Lumber   Co. 

\%'iscOTkBin  Lumber  Co.      A.  Blodgett,                    i 

9T0NE- 

Br..   Prea.;   W.   Blodgett.   V.   P.;  A. 

lan  Lumber  Co. 

Bloflgelt,  Jr.,  Sec-Treas.                                       , 

.  Frost. 

VVILLMAR- 

WING— 

F,  O.  Peterson.                                                                1 

Janlelson, 

reterson   &  Quale.                                                       | 

Jlleyblad. 

J.   a    Robbina.                                                                ! 

ry   Osterlira!. 

WINDOM^                                                                        ' 

t.  Sheldon  &  Co. 

l^;imi:ert   Lumber  Co.                                                ( 

[ESTER — 

Strunk-Sherwln  Co. 

EL  Dodge. 

J.  W.  Tuthlll  Lumber  Co. 

L  Haagenaoix. 

WINONA— 

m  Lumber  Co. 

J.   O'Dca. 

LOUD- 

)er  &  Porwall. 

H.  J.   Willis. 
WORTH  INGTON^ 

ktewart  &  Co. 

Albinson  &  Broberg. 

AUL^ 

^  Bell,  274  Jackson  St. 

St.  Croix  Lbr.  Co. 

J,   W.  Tu thill  Lbr.  Co.                                                 1 

H.    Blak€    &    Co.,     540     End f cot t 

MI§SII§S[PE'I. 

le^ 

BILOXI-                                                                               \ 

1    Mfg,    Co.,   S.    E.    Cor    Arcade 

E,  Glennan. 

Wells   Sta. 

J.    V-    Hagan. 

\  Colondar,  148  8th  St, 

L.    Lorer   &   Co. 

tol  City  Furniture  Co.,  639  Jack- 

Chas.  Redtllng.                                                                 1 

i   St, 

BROOKHAVEN— 

Bka    Stotac    Co.,    7€9    Wabash 

St. 

C.   B.   Perkins.                                                                , 

iin^  &  Shepley.  217  W.  Universl- 

E.  M.  Price  &  Co.                                                       i 

Ave. 

CANTON- 

ben  Lumber  Co.,  194  E.  7th  St 

M,  Alexander  &  Co. 

H.  Lawes  &  Co.,  49  Fi  5th 

St 

G.  D.  Leitch.                                                            '1 

&   HofT  Mfg.   Co.*   W.   a   Levee 

C.  Olsen  &  Co. 

,  1st  W.  Roberta, 

COLUMBUS— 

Lhwestern   Lime   Cu.,     71     Lower 

Morj^ran.  Walker  &  Co, 

vee. 

Rataiaot^  &  Co. 

thweatern  Stone  Co,,  186  W.  Uni- 

CORINTH— 

ralty  Ave. 

MoCord  &  Brakeman. 

:opee  Cement  Lime  Mfg.  Co.. 

21!> 

GREENVILLE- 

est  nut  St. 

Greonvlllf  Brick  and  Improvement  Co. 

Spates  &  Co..  764  E.  :ird  St. 

t?TREENW'OOD— 

Paul  Lime  &  Cement  Co.,  159 

E, 

Greenwood  Brick  and  Lumber  Co. 

Bt, 

GRENADA— 

ETER- 

Gat^bott  Moore  &  Co.                                                  . 

bert  Lumber  Co, 

Jennlnss  Stilnson.                                                  ^H 

er   Bros. 

Klmbrongb  &  Perry.                                           ^H 

jgerber  &  Lamp  man. 

HOLLY  SPRINGS-                                                 ^M 

:   CENTER— 

J.  E.  Anderson.                                                       ^H 

Bros.  &  Co. 

JACKSON-                                                                   ^H 
^W,  W.  MurrlMOii.                                                    ^H 

LE- 

D.  G.  Patton  &  Co.                                              ^M 

t.   Batcher. 

MERIDIAN-                                                       ^^^M 

ert    Klem. 

J.   A.   &  J.   H.   Hlster.                             ^^^^M 

^   Miner. 

C.  M.   Rubush.                                             ^^^H 

.WATER- 

NATCHEZ—                                                        ^^^^B 

Kelly. 

L.   M.   Dalgarn  &  Bro.                                        ^H 

HARBORS— 

I.    Lowenhur^   &   Co.                                             ^^M 

H.  Lunz. 

ChuHes    Meek^                                                     ^H 

Harbors  Lumber  Co. 

Charles   Miller.                                                          ^H 

^BHA— 

Rumble  &   ^■cn.Hel   Co. 

S.  Jones  Co. 

OXFORD— 

ECA- 

L^wis   ^   McKee, 

ea  Lucus  Lumber  Co, 

Ovrord    Hardware  Cti, 

Lumber   Co,    A.    Blodyett. 

Sr  . 

PASS  CHRISTIAN-                             ' 

ta.;    W.     Blodijett.     V,     R: 

A. 

Brandt  &  nerniaf. 

KlRett,  Jr.,  Sec.-Treas, 

Guy   North roiK 
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PORT  GIBSON— 

S.    BenihGrmcr   &    Son. 

Wm.    Cahn    &    Cu. 

\*.    Ijcvy'tf  Sons*, 
VlCKSBl  RC— 

R.  1^.   Primk  t^  Co. 

P.    P.    Williams. 

W-   i\  Worrell  &  Co,,  N.  Wuf^h,  SU 
WATER   VALLEY— 

F.  A,  Pearce. 

Atkinson   &.   McDonnld. 

J,    E.    Patterson. 
W^EST  POINT— 

G.  W,  Bralne. 

West  Poinl   M'f'K.   Co. 
WINONA- 

Turner   &   Timaon. 

Wiritjnn  Hfirdware  Co. 
YAZOO  CITY- 

Quekmeytr  &  Gardner. 

Mcinteomery    Land    Co. 

J.    F.    PowtU. 

MISSOURI. 
AURORA— 

M.  Ll  Coleman, 
BOONVILLE- 

Chas.  Melerhoffer. 

K    H.    Rohc-rtP, 
BRUNSWICK- 

Chas.    D.    Marshall 

B.  Mn  eh  ring,  , 

Jflsper  Pirry. 
BUTLER- 

Log'an  &   Moore   Lumher  Co, 

H.   C.    Wyatt   &   Bon. 
CALIFORNIA— 

Hart    Lumber   Co, 

W.    II.    Mengel. 
CAMERON— 

Fiuspell  &   HusselL 

R.    Dt*  Steisner. 
CANTON- 

Jn^ihua    Ellis, 

W^m.   Schuetz. 
CARIKJJ.LTriX- 

Badffer    Lumher    Co, 

T.  W.  Rallow  &  Co. 


CARTiEAGE!— 
HEirrSson.   Callioon   &    Harrison. 
Hume    Lumber    Co. 
B.    H.    Regan    Lumber    Co, 
B.    F.    Thomas. 

caruthersville:- 

CarutViersvilU.'   Hardware   Co. 
Carutheisvllle    Lumber    &    Mfg.   Co. 
Cunningham   Bra?. 
F,    T.    JackBon. 

F.  \\\   Phleieer. 

River.slde  Cumber  Co.  J,  P.  Graham. 
Frty.  (Fredericktown.  ^o/l;  A,  S. 
Russell,  Sec.  Trcas.  &  Mgr. 

G.  E.   ZImmt'rman. 
eKN'lTlAi-IA- 

Lacrri'   Lumher  Co, 

J.   L.   Thomna   Lumber  Co. 
CM  J!.  LI  COT  HE- 

Gnic'o  &   Sons, 

Ihinrnbal   Saw   Mill   Co. 

li^yi^i'  Bros.  Lnnil>er  Co. 

i^aunders'Turn^  r  Lumber  Co. 
CLINTON- 

Ander^un  &  Co, 

J.  F,  Brown  &  Co. 

Cntiytra  &  Taylor. 

Hurley  Lumber  Co, 
I'OLrMRIA— 

TerrelJ  &  Crourh  Lumher  Co.,  \W->-Wi 
Broatlwav, 

McAJb  ster  Lumher  Co, 

Tandy  Lumber  Co. 
I>HHP\V.VTER~ 

K.  J,   Hurley   Lumber  Co, 
l>ESOTO— 

W.    H     rUank. 
K  LLIO  J^  ADO  S  P  R  J  N  G  S— 

LCaTan   (SL'    Mooriv 

La  Crosse  Lumber  Co, 

W.  P.  Records. 
GALLATIN- 

K.    II,    Filzser.ibl, 

i\   W,  Hitchcock. 

8.  R.  Simpson  *t  Son. 
QLASGOW^- 

Hall    Bros. 
GREENFIELD- 

S.    \V.    Jarie.s. 


Any  mforniatioii  on 


Cement  or 


Cement  flachinery 

will  be  furnii^hed  od  re<:|uest  by 
the  piibliaherfi  of  this   bmik  — 

riunictpal  Engineering  Company 


DEALERS  IN  CEMENT, 


dm 


HANJSTIBAL^ 
Cryikshanlc   Lumber   &   Coal  Co, 
Hannibal   Ume   Co, 
J,   H.   McCooey  &  Co. 
Waller    Ume   Co. 

HIGGINSVTLJ.E;- 

Lacrosse   Lrumber  Co. 

Temple   &   Schoppenhorst. 
H OLDEN— 

Wm.   Cbapppll. 

Chas.    E.    Starkey, 
HUNTS\^ILi£— 

J.    G.    Dulany. 

S,     G.     Richeson. 
INDEPENDENCE- 

Badjjer    Lumber   Co. 

J  no.    E^    Iiewls=i, 

E.  MeDcrtiald, 
JEFFERSON  CITY— 

Lu     C.    Lohman* 
Wm.  H.  Morelock, 
Jacob    Tanner, 
JOPLIN- 
H.  L.  Chickerinir.  513  Va.  Ave. 
Joplln  Cement  &  Coal  Ca.^  McKlnley 
Btk. 

XANSAS  CITY- 
Aetna    Cement    Plaster    Co.,    121    W. 

Elgrhth-at. 
Americari   Mason   Safety   ThreacI   Co., 

m  Junction  bMs:. 
C.   A.    B rocket t   Cement    Co.,   121   W, 

Elg:hth-aL ;   C.    A.   Brocket t,   Treas. 

and  Gonl.   Mgr.;   Howard  McCutch- 

eon.   Secy,   ami   Treas. 
Builders'    Material     Supply    Co.,    407 

Foetal  TeK  bldg. 

F.  M.  Deardorfl.  Twentieth  and  VI ne- 
sts. 

W.  B.  Dickey  Clay  Mfg.  Co.,  715  Wal- 
nut-St. 

Fort  Seott  Cement  Asan,  121  W. 
laghth-st. 

Frankenfield  Sand  and  Fuel  Co., 
Central-^ave.  and  K.aw  River, 

W,  8.  Halliwell,  107  E.  Tenth-st. 

International  Trading  Co..  61 S  Wyan- 
dotte-st- 

Kansas  City  &  Ft.  acott  Cemtnl  Co,, 
121  W.  Mghth-st. 

I^Fiich-WtitkliiH  Lime  nnd  Cement 
Co.,   imK*  Walnut  m. 

J.  W-  Merrill.  S.  W,  Boulevard  and 
Summit-sit. 

Miasouri  Lime  and  Ct*ment  Co.,  301 
Postal  Tel.   bldg. 

Roll  Coal  and  Lime  Co.,  19<)0  Grand- 
ave, 

Roman  Cement  Plaster  Co.,  30S  Pos- 
tal Tel.  bldg. 

Arnold  Sntermelster,  Twenty-flrst-st. 
and  Main-ave, 

Thorn -Hallll well  Cement  Co..  107  E. 
Tenth-st. 

Western  White   Lime  Co. 


KING  CITY— 

J.  W.  Liggett. 

Miner  &  Frees. 
KLL  RKS  VI LLE— 

\V.    P.    Foster. 

Klrksv^llle  Lumber  Co. 

V.    Miller  &   Son. 

V\,   S.   Murphy,  104  S.  Maine  St. 
LAMAR— 

Houston  &  Sbelton. 
LATH  HOP— 

B.  B.  Beery  &  Co. 
LEBANON" 

Hinds  &  Wirssgerber. 

J.  G.  Liingswellpr. 
LlJ^XlNGTON— 

Harris- Anderaorj   Lumher  Co, 

J.    R,   Moore  head. 

Triumnh     Press     Brick     Co,    G.     W. 
Hytle,  Pres. ;  John  T.  Bui9h,  Treas. 
LUCISIANA— 

Cr^-Mtal   1  JirlioiiHtv   LItiie  C'ti. 
MARCELINE— 

D,  Brown, 
W.    H.   Rosenbery, 
MARSHALL— 

La  Ci-oBBe  Lumber  Co. 

Pa£re  &  MItchelL 
MARY  VILLE— 

Conrad  &  Totterdale. 

RldKway   Lumber  Co. 

i^\   H.   Rowley. 
MEMPHIS— 

\\.  \V-   Eekman. 

T.  H.  Welener.' 

MKxrco— 

i'fiEitsworth   &   Co. 

Houston   &  Crow. 

I^^ Cross  Lumber  Co. 
MOBERLY— , 

^V.    W.    Babcock    &    Co. 

Moberly    B.    &    T.    Co. 

D.    H,    Mi>rnlce   &    Co. 
MONETT- 

Aug^ust    Othenln. 

J.     H.    Otterman. 
MONROE  CITY— 

e.   D,   Ever  hart  &  Co, 

P.    W.    H  Ms  ton. 
MONTGOMERY  CITY— 

LaCroi^ai:-  Lbr.  Co. 
NJi30SHO- 

Neosho  Planing  Mill  Co..  Jas  Robin- 
son,   Pfe.s. :    J.    B.    Robinson,   Secy.- 
Treas. ;  R.   H.  Robinson,  Mpr. 
NEn^\DA— 

Clark   &    Bates   Lumber   Co. 

Home  Lumber  Co. 

Logan -Moore- Boyd   Lumber   Co. 
KORBORN©- 

Badger    Lumber   Co. 

Cunnlnj?bam,   Beckemere  &  Co. 
PALMYRA-  fl 

J,    P.    Heinze    &    Son. 

Geo.  A.  Noble. 

W,  J.  Jackson  &  Co. 
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PIERCE  CITY- 

Pierce  City  Lime  Co. 
PLATTSBURG— 
T.   W.    Ballew, 
P.  J.  O^Malley. 
PL K AS A NT   HILL^ 
Clark    I-imiber   Co. 
J.    C,   Jon  eg. 
RICH  HILL— 
H.  J.  Hurley  L-umber  Co. 
Williamson   &  Montgomery*. 
BICHMOND— 

Davis  &  Child. 
HOLLA— 
A.  S.  Long  &  Son, 
T.   E.    Dyer. 
ST.    CHARLES- 
Bruns  Machine  Co, 
C.  &  H.  Hater. 
J,    Phil    Hochn. 
Dubach  Lumber  Co. 
Ocka-Rohlfing  &  Co. 
ST.    GENEVIEVE— 
Chas.    H.   Blel  &  Co. 
John  L.  Boverle.  , 

Jakerst  Bros.   &  Yealy. 
ST.    JOSEPH- 
S.    W.    Nleweizer. 
Ghas.   Nowland. 
ST,    LOUIS— 
Acme     Cement     Plaster     Co,,   313    N, 

9th  St. 
Arkansas    Portland    Cement    Co.,    313 

N.   Qth   St. 
Berry-Horn  Coal  Co.,  308  N.  Sth  St., 

Al  Berry,  Secy. 
Centaur  Lime  Co.,  3S52  Manchester. 
Chas.    W.    Gof'tz    Lime      &      Cement 
Co-,    3527      Gratiot.      P.    J    Dautrn- 
helm,      Pres.;       Louisa     A,      Goetz, 
Secy   and   Treas. 
W.    H.    Hill    Lime   &    Cement   Co.,    U 

N.   Main  St. 
Johannes    Ume    &    Cement    Co.,    24:tS 

Kosciusko, 
Lawrence?   Martin  &   Co.,  Parncll    Sn 

Nat.   Bridi;i:    Road. 
Meaclinm  4<iL    Wrlj^Iit,  T21  Olive  St. 
Metal   Core   Cement   Tie   Co.,   313  W. 

19th  St. 
Koyal    Cement    &    Plaster    Co..    18th, 

near  cor.  Ausliri. 
St.   LouiH  Contracting  Co.,  32  Turnir 

Bldg. 
Hf^nry   M.    Schultz  &  Co.,   7920  P^nn- 

?:ylvRnta  Ave. 
Tfacirn      A     llniilcliia     Lilme       antl 
Cement  Co.,  iBtlt  iind  AuMtiu  Htm, 
William   Wedemaier,    Rm.   824   Wain- 
wrieht   Blds^. 


BiiJjJALiA— 

Babcock  Lumber  Co. 

Gallie    Lumber    Co.,    Fort    < 
tucky  St. 

Mo,   Central  Lumber   Co. 
SENECA— 

P.   G.   Brownina  &   Co. 
BHEI^RINA— 

Cotton  fk  Boettcher.- 

C.  P.  L>obyn3  &  Co. 

Hannibal  Saw  Mill  Co. 
SJ..\TER— 

Inj  la  ney  Bros. 

La  Crosse  Lumber  Co. 
SPRING  K 1 E  LD^ 

Bunker  Bros. 

Cai!is?bell  Lumber  Co. 

IV.   L  Garrett. 

MarbJchead  Lime  Co. 

.Nfcliola  &  Co. 

VauKban  Coal  ^:  Sand  Co, 
S  TA_^.  BERRY— 

Gromer  &  Co. 

Kimball  Lumber  Co. 
THATER- 

H    J    F.   Da  Via 

Jioi>kins  &  Emmons. 
TIPTON- 

Wm.    Ferfiuson. 

Wm.   Schmidt   &   Co. 
TRENTON— 

Badtrer   Lumber    Co. 

P.   W.   Ballpw. 
T^'EER  CITY— 

Corwin   &  Matthews. 

Webb  City   Lumber   Co. 
WEBSTKR    GROVE— 

W,     W,     Alter. 

Robt.    Hors^iool. 

A.   N.    Wlnthers. 
WEST    PLAINS— 

J.    E.    JohnEon. 

LewlA-Faly  Cnm mission   Co. 
WINDSOR— 

Brown    Lumber    Co. 

Hudson    &    Son. 

MONTANA, 

ANACONDA— 

Anaconda     Copper  Mining  Co 
Hardware   Dept. 
RTLLINGS- 

T.  H.   lIlneM  A:   Co* 
BOZEMAN— 

Jonas  Henderson. 

a  C.  Kenyon,  320  Main-st. 

Lansing    &    Wells. 

Isaac   Oldrltt. 
BUTTE— 

Anaconda  Copper  Mining  Co., 
ware  Dept,  D.  H.  Gree 
Mgr. ;  J.  A.  Dunlap,  Pur.  A^< 

Butte  Coal  Co.  E3dwln  H  fi^yt 
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HEIDENA— 

A.    M.   Holtcr  Hardware'  Co.»   113   N. 
Main. 
LIVINGSTON- 
ES   Goughncyw. 

A.    W.   Miles. 
liOGAN— 

W,  N.  Rowland. 
MANHATTAN— 

Manhattan  Fuel  &  Ijumber  Co, 
MISSOUIA-^ 

Missoula   Merc.    Co, 

Missoula  Brick  &  Cement  Co. 
WILUOW  CREEK- 

A.    J,    Woodward. 

NEBRASKA. 

ASHLAND— 

S.  R.  McLeran* 

H.  H.  Parkhurst. 
AURORA— 

H.   N.    Bell. 

P.    M.    Green. 

J.  H.  Ly singer. 
BEATRICE- 

^  Louis   Graff. 
J,   MaliannahK 
John  H.  Von  Steen. 
J.  n,  Wlebe. 
LAIR— 
Crowrell  Lumber  and  Grain  Co. 
Edwards  &  Bradford  Lumber  Co. 
John  McQuaine. 
CHADRON— 
Robert  Hood. 
MCOLUMBUS— 

■  Foster  &  Smltb. 
H    Geo,    Hog  land. 
H    Hugh  Hughes, 
H    J.   Kaufman. 
■CRKTE— 

H    Crete   Lumber  Co. 

■  Foster  &  Smith. 
Z.  Waterman. 

FAIKBDRY^ 

^  Fair  bury   Lumber  Co. 
Juhfi    Gellatly. 
J.    V,  Swltzer. 
'ALLS  CITY— 
W.  D,  Easley  &  Co. 
Fullerton  &  Stuart. 
FKKMONT— 

»  Ed  wards  &  Bradford  Lumber  Co. 
>loward  Lumber  Co. 
Nye  &  Schneider  Co. 
GENEVA— 

Barnes  &  Boleton. 

»A.    Koehler  Co. 
tRAND  ISLAND— 
CJtitcago  Lumber  Ca. 
W-   H.   Harrtaon 
Qedl  A.  Hoa^Iand. 
HASTINGS— 
Mamaen    Lumber   Co. 
Nye  &  Schneider  Co. 
h Oswald  Oliver  &  Co. 


HOLDREGE— 
D.  T.  Cornell  &  Co. 
C\  A.  Galloway. 
Johnson  &  Norlin. 
REARNEY— 
Bradford  Krlstler  Lumber  Co, 
P.  H.  Gilchrist  Lumber  Co. 
Scott  Eros- 
Chae,  Seeley. 
LINCOLN- 
W.   I.   Bailey. 

Searle  &  Chapin  Lumber  Co,,  737  N. 
St.,  J,  G.  Chapin.  Pres.;  X  F,  8:arle» 
Secy.-Treas. 
White  breast  Coal  &  Lime  Co, 
R.  S.  Young, 
NEBRASKA   CITY— 
L.  E.   Cornsett  &  Son. 
Edwards,  Bradford  Lumber  Co. 
D.   P,   Rolfe  &  Co, 
NORFOLK- 
Chicago  Lumber  Co, 
Edwards   &    Bradford   Lumber   Co. 
L.   C.   MittelRtadt. 
NORTH  PLATTE— 
W.  W.  Birffe. 
O,  F.   Field. 
C.   F.   Iddlnffs. 
OMAHA- 
Adams    &    Keely    Co..    1523    Sherman 

Ave. 
Ballard    &    Hoagland,    Izard    &    2ath 

Sts, 
M.  A,  Desbrow  &  Co..  1202  Izard  St. 
Hampton  Lumber    Co,,     1242     South 

IDth  St 
Geo.  A.  Hm^land,  9th  &  DoujErlas. 
C.  W.  Hull  Co.,  30th  &  Izard  Sts. 
A,   L.    Pa  (rick  Lumber  Co..  1501  Mil- 
itary  Ave. 
Wagnt  T  &  Buchanan.  23d  St  Paul 
Welshans  &  Holbrook,  309  S.  17th. 
O'NEILL—  J 

Galena  Lumber  Co, 
O.  O.   Snyder. 
PAWNER  CITY-  " 

Neil  Duncan. 
Pawnee  Lumber  Co. 
PLATTSMOUTH— 
C  D.  Cummlna. 
F.    M.    Richey. 
Jno,  Waterman, 
SOUTH  OMAHA- 
Louis  Bradford  Lumber  Co..  319  N.  R. 

R.-ave, 
Bradford  Klnaler  Lumber  Co.,  501  N. 

Twenty- fourth-st, 
Broadwell-Rlch    Coa!   Co..    2418   N-st. 
CuddiriKton  &.  Wilcox,  2417  N-st. 
E.  H.  Rowland  Lumber  and  Coal  Co., 

43S  N.  Twenty-fourt*^  ^t. 
Ed.  Munahaw  &  Co.,  602  N.  Twenty- 
seventh -st, 
J,  B.  Watkina  &  Co.,  £420  N-Bt. 
SUTHERLAND- 
C.    F,    Iddlngs. 
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TECUMSEH— 

Estate  of  W.  H.  Hassett,  G.  W.  Has- 
sett,  M^r. 
YOKK— 

Charles  Anderson. 

A.  F.  Bloomer. 

Geo,  Fair. 

W.    Muisl. 

SmSUi  ik  Roger*  I. umber  Co. 

CARSON   CITV— 

Geo,   H.   Meyers. 

Virginia   &   Truckee    R.    H.    Co. 
RENO— 

J.   R.   Bradley   Co. 

Nevctda  Hardware  *fe   Supply   Co* 

Reno  Mercantile   Co. 

Edward    Schmltt. 
VIRGINIA  CITY— 

David  Crosby. 

\E.\V  HAMPSHIRE. 

Berlin  MiUa  Co. 

Uhaa,   J  filbert, 

Esobt'l  &  Co. 

H.  C.   Row  oil. 
CUrvGORi:>— 

uiekerman  &  Co..  14  Bridge  St. 

James  H.  Rowell.  45  School  St. 

0.  W.  Whiti?,  Phenlx  Hotel, 

Wood  worth  &  Co..  Hllla  Ave.  &  R.  R. 
fc5q.li  a  re. 
DOVKH- 

A.     Cuiiifrsf     Plnef-     liUULber  Co., 
IT   Coelteeo  bi. 
FRANKl.rN- 

J.    D.    Kirk. 
KEKNli— 

Knowlton  &  Stone. 

Spencer  Hardware  Co. 
LA C ONI  A— 

T.  J.  Quay. 

J.    r.    Pitman  &  Co. 

John  Parker  Smith. 
LA  KK  PORT- 

C-  i^\   Locke. 
MANCIIESTER- 

Adams  lims.,   754  ELni  St, 

Head  &  Dow  at  Co.,  »7  Grant  te,   Cor, 
CanaL 

J.    Hodye.    4s:.    Elm   St. 

Mf  ad.  IVlason  &  Cm..  21  r»  The  Kcnard. 

Clareiir©  R.  Merrill,    412  Merrimack. 

Henry    W,    Parker,   30   Granite,    Cor. 

Franklin. 


f  f  ftininw        Municifiii, 

J.  L.  LUULun  ^j^YtMVY g HydrMlio EnginHr 
M.Am.  Soc ,  fT.  E.  434  S ii in ral t  S tree t . 
WlN:«ToS,N.  C. 
ConsiultatiniiH^  reports,  jjIbiis.  speclfica- 
tluna.eisthiiFiles  of  I'laat  Bind  aupr-rltitendonce 
of  coofltrurtknj  for  wftter-rtorkB.,  sewerHRe 
ay Btema, elect rk-  li^hUn^.»nd  otk«r  nuitilc- 
ipal  huprovetrientei;  water  liUratlon  arvel 
Bewagt^dlBpoBEil ;  oxpnrt  pxamiti^ttons,  tests 
null  reporte  oo  water  aupplies  aod  the  vahitu 
nad  eiUcleacf  of  water-works  (tiimtii. 


NASHUA- 

L.   P.   Dunklee  &  Son,  34  Summer  St 

IX    P.   TUton,  23S  Main  St.     , 

Geo.   A.   Wlllard,   115  Vine   St, 
PORTSMOUTH- 

John   H.    Brouffhton. 

J.   A.    &   A.    W.   AValker. 
ROCHESTKR- 

Chaa.  W,   Bradly. 

Morrill    A-    Green nolfl, 
SO  .Mi:  liSWORTH- 

Fruneis   Fordiff. 

Albert    Hanson. 

Ju3$eph    Perron, 

NE\*'    JKRNKV, 

ASBURY    PARK- 
A.sbury    Park   Bu tiding    Supply   Co. 
Burba  nan   &   Smoi'k. 
Geo,   E.  Farmer,  r>I  S.   Main. 
Chas.  S.  Li  wiJ?.  8,  Mciin.  near  Broad- 
way. 
K  M.  Taylor.  11«>7  Main. 

ATLANTIC  CITY- 
AllMtiSic    CItv    Lumber   Co.,    22  N.   Ill 

Avt!. 
D.  K,  Donnelly,  N.  C.  &  Baltic  Aves. 
G.    Garrison,    Cablnrnia    Ave. 
J.  M,   Frere.   16  N.    111.    Ave. 
D,  B.  Inprersnll.  1E5  N.    Fla.  Ave. 
Lake  At   Rlsely,   Pk-as;inlvllle,  N.  J, 
Edwin  Smith,  Baltic  &  Tenn.  Aves. 
J,    Summer\ille  SmiTb,    Ohio  &  Mp^- 

ileranean   Avei^. 
Snmers    Lumber    Co..    Arctic    ft   Mo. 

A\^ea 

ATLANTIC  HIGHLANDS— 

F.   9.   Connver,  jr. 

Corn! n if  I^ umber  Co. 

Hopping  &  Ely. 
HAYONNE— 

i^aldwln    &      Figneira.      Garfleld*av€. 
and   Grand -St. 
BELVIDEHE- 

S.  M.  Gordon  &  Co, 

D,  Ferry  &  Son, 

Wldenor   Bri>a. 
BEVIJRLY- 

A.   1.1,    Perkins. 
B  LOOM  FIELD— 

Ogden    &    Cadmus. 
BQQNTON- 

Tlieo.   Ringlieb* 
BORHEKTOWN— 

Howard  L.  Newell. 

W.  H.  Shreve. 
BRIDGKTON— 

Dank  I  Bacon  &  Son. 

Wm.  O.  Garrison, 
BURLINGTON- 

Jonathan  Goodheer. 

Tho.?.  Ml]  nor  &  Sons. 

Jobn  A.  Vandegrlft,  jr. 

Wm.  R.  Vandegrift. 
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len  Lilme  Co.,  127  Fedural-st. 

Coles   &   Sons  Cu,,   Fronts   cor. 
ghn-ave. 

Jersf 3^  Supply  Ci>. 
Btus  Rc^tve,  31  Market-at. 

Rudderow  &  Son.   Market,   cor 
nt-st, 
ir  Bros, 
m.     Harbison      &      Co.,    1131    S. 

tft-  &  SJininons. 

R— 

r  LfUmtiur  Co, 

W.    HilL 

Union  Lruraber  Co. 
,   Smith. 
ORA^'GE— 

&  Gen  ling  Co. 
ss  T.  Pier  son. 
.BETH- 

&    Carlton. 
,   &  A.   Heldritter. 
itter  &  Horre. 
.   &   F.   C.   Say  re. 
R- 

ne   Best  wick. 
EWGOr>- 
e  Bros. 
INQTON- 

Bodlnie  &   Sons. 

B.   Hoptfwell. 
ts  A,  Kline, 
ev    Kiihl. 
HOLD— 

Tt   Combs  &   Co, 
.   Stutesen. 
lEDD— 

r.    Construction    &    Supply    Co., 
Oart    Platte.    Jas.    W.    Ffnnc;:an. 
is. ;     Jolin     T.     Harrop,     Sec.     & 
as.;  R,  N.  Billing.  Engr. 
LKSTKR   CITY— 
Gloucester  Feed  Co. 
:an   &   Pettit. 
LENSACK— 

^enaack  Coal  &  Lumber  Co. 
m  G.  Demurest,  Prea.,  (New 
ford,  N.  J.>;  M.  G.  Dtmareat. 
\y\  Klmer  Blauvelt,  Treas,,  (Ora- 

tr  &  Smith, 
ervelt   Bros. 
)OKPIELD— 
Bros, 
klONTON^ 

H.  Bernshouse. 
>KBN— 

•V  H,  Vanderbllt,  U2S  Willow 
e. 

SY   CITY— 

win  ^  Figueira,  Garfield  Ave.  & 
ELUd   St. 

jRfham    Cement    Co.,    55    Mont- 
neri'  St. 
»s  Brooks,  HW  17 Lh  St. 


Jei'^te^f  Cit.i/'—Contin  tted. 

Continental    Cement    Co.,    CiG    Mont- 

jromery  St. 
J  as.    P,   mm  &S8  Central  Ave. 
International    Hock    Plaster    Co.,    259 

Waah'n  St. 
National   Lime  Co.,  530  Grand  St. 
Arthur  P.   Roy,  :i99  Jackson  Ave. 
The    United    Building    Material    Co., 

Foot  Jersey  Ave. 
Van  iveuren  ife  Son,  Grand  &  Prior  St, 
Wa-nburn   Bros.    Co. 
LAMBERT  ViLLE— 
A,   C    Gfimdey. 
Jacob   He  ins. 
LONG  BRANCH - 
t71iandler  &  Maps. 
ClouRhley,  Nlrhol  &  Co. 
L.  &  D.  Edwards  &   Co. 

MADISON- 

Briien   At   M arris. 

Green   &   Piers  on. 

Jotienh  M.  Smith  &  Co, 
MANABQCAN— 

E.  S    Van  Leer. 
MATAWAN— 
Cartan  &  Devlin. 

W.  A.  Close  T.  and  M.  Co. 

Chas.   A.   Geran. 

MILLVILLE— 

C.   F.   Cory. 

Kimball,  Prince  &  Co. 
MONTCLAIli- 

Chas-  T.  EnKlfs^h.  112  Park  St. 

Wm.  O.  Peersons,  1-f  Forest  St. 
MQRHISTOWN^ 

Dalrymple-Hastings    Co. 

C.   \\\   Ennit*  &  Co.  , 

NEm^ARK— 
Ciiniiiiun^veiiltli   R«»«»tliiK     Co*,     ]J> 
lllvlNloii  St. 

Cook  iSt  Genung  Co..  H>  Jersey  St. 
Builders*    Material    &    Supply    Co.,    5 

Badger   Ave. 
Eureka   Cement  Co.,   2  Ave.   A. 
Knickerbocker   Cement  Works.   Foot 

of   Brill  St. 
Leinhardt   &   Guenther,   312   Littkton 

Ave. 
Thomas   W.  McNally,  31  Fillmore  St. 
Freil   L.   Morrlsrtn.  :^B  S.  fith  St. 
Thit^.    Morrison,    Van    Buren   St. 
Newark  &  Rosendale,  7S3  Broad  St. 
Phillips    White    Rock    Lime    Co.,    133 

Front   St. 
James   R.    SajTe,    Jr.,    &    Co.^    River, 

near  Center  St.    Depot, 
Marcus    Say  re    Co..    l+'ront    St.*    Adj. 

Center  St.   Bridge. 
ToniUltiM  Brofli..   7i-»4   Fnjmnlc  St. 
E,    Wllletts,    4   Waydell    St. 
Whidj?or  Lime  Co..  Center  St. 
Stewart    Wolf    &    Co.,    2K}4    Waverly 

Place. 
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NEW   BRUNS^^ICK— 

John   H.    Conifer,    62   New    St. 

R.    R.   OuUalt,   mi  Ceorge  St. 

Rolft    &   Soil,    ISl    Burnet    St, 

Philip   VVeigLl,  Jr„   2  P*?act>  St 
NEW  MILFORD- 

Cooiier   ^    Demurest. 
NEWTUN— 

Hart  &  Illft, 

Hopkinw.  WilJiams  &  Co, 

W,    F.    HowtlL 

W.    T\'.    Woodward. 
ORANGK- 

Conover  Bro.'?.,  51   Lincoln  Ave. 

Cook  &  Genung  Co.,   Main    &     Clin- 
ton  Sta. 

Ar   M,    Matthews   &    Co.,   GS   Freeman 
St. 

A.    F,    Fierson,    Plerson's    Alley,    near 
Main. 
FAT^MYRA- 

Palmyra   Ice  &  Coal  Co. 
PASSAIC- 

The  Anderson   Lumbc  r   Co, 
FATERSON— 

John  Agnjsw,   Prince,   cor,    Slat*^r, 

T.  J.  Bro^an. 

a   R.    Forbes.  735  Main  St. 

ChrJpEOuhcr  Kellty.   R.    R.   Ave.,   cor. 
Green   St. 

John   R.   Ijee. 

Morley  &  Forbes,  ^ 

A.   H.   Smith,   41^47  Lafayette. 
PAULeSBORQ™ 

D,  R.  Ackley. 

E,  G.  Miller. 

PENNGROVE- 

Barber  &  Turner. 

E.    G.    BHck. 

John  Sumerilt  &  Fro, 

C   C.  Turner. 
PERTH  AMFOY- 

Farrington   &  Rnnyon. 

Samncl  Heal]. 

N.  J,  I'nrtltinfl  Cement  Cn. 

PHILLIPSBURG— 

Geo.  Colt , 

M.  T.  Hai^erty. 

Jordan  Shaler. 

Star  y  &  Shafer. 

t '  1  u  r f  n  ce  Wal  t  ors . 
PL  A  INFIELD— 

Boice.    Runyon    &    Co.,    242-2tifl    Park 
Ave. 

J.  i^.  Irving  Co.,  91  Central  Ave, 

i.  I>.  Lolseaux. 

PLEASANT  VILLE— 
Lake   &    Rifllev. 

PRINCETON— 

1^'lcldcr,  Beekman  &  Co, 
RAHWAY— 

G.   M.    Friese. 

Ktmer  Oliver. 


Hi'.O  BANK— 

J.  Trafford  Allen. 

J  as.    T.   Burro  wciJ. 

J.  A.  Throckmorton. 
RIDGEFIELD  PARK 

Brewster  &  Son, 
RIVERSIDE— 

Haines  Bros, 
KUCKAAVAY— 

B,   K^  &  G.  W.   Stublt,. 
RUTHKRFOHD— 

E.   T.   Galloway, 

Julius   Jaeser. 
SALEM— 

Clarkson  Llpplncott. 

Ucnj.   Bt  ration. 
yOMBHVlLLE— 

A.   G.  Anderson  &   Co. 

Sari; (ant   Bros. 

iJavUi  J.    Smith. 
SUtjril    AMBOY- 

Jaa.  Bloodcood. 

Thomas  Downg. 

Sexton  &  Donnell. 

aiover  &   Uiabrow. 
SOUTH  ORANGE— 

H,  u.  Halsey  Co. 

Roll   &  Sickley. 
SlfRlMlT— 

Dv   \\\  Day   &  Son.   Springfield    and 
R.  R.  Avues. 

Geo.   V.    Muchniore,    Park  Ave. 
TRENTON— 

Samiif  1   Heath,  im  Perry   St. 

W.  L,  Phillips,  GOT  Cass  St. 

J.  B.  Richtirdson  &  Son,  120  S.  Stock* 
\nr\    St, 

P.  B.  Richardson.  Ill  15,  State  St. 
VIHBLAND— 

Kimball,  Price  &  Co. 

Leach  &  Bro. 
WESTFIELD— 

J.   S.   Irving, 
TnttlG   Bros. 
W7':ST  HOBOKEN— 

Thoa   Keynlon.  201  Clinton  Ave. 
WOODBURY— 
L,   Brown  &  Co. 

Chas,    Walton. 

BIEAV    MEIXICO. 

ALBUQUERQUE— 

J.    C.    Baldrldg^. 

John   A.    Lee. 
CARLSBAD— 

A.   N.   Pratt. 
ROSWELL- 

Burton  Lingc   Lumber   Co, 

Lewis  &  Wells, 

Seay,    Gill    &    Morrow    Cto, 
SANTA  FE— 

W.    H.    Goebel. 

Wm.   McKenzie, 

NEJW  yoiiK. 

ADDISON-^ 
Geo.  C.  Howard, 
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t  Blake,  173  1st  Bt. 
Bo  we  Granite   Co.,   13   N,   Pearl 

I  S.  Bruma^him,  2fi6  Wash.  Ave. 

William  H.  Burton  Co.,  Centre  & 

lonle. 

cron  &  Hawn.  285  Central  Ave. 

Sl.   D wight. 

ard  N.  Fuller,  Chapel,  cor,  Carol 

Helderberg  Cement  Co,,  38  State 

,  H.  Jackson,  &2  3d  Aye. 

Kurtz,  336  Central  Ave. 

Kurta,  jr.,  &  Wendy,  352  Cen- 
1  Ave, 

lard  &  TounB:man,  356  State  St. 
r  McCahe,  122  State  St. 
I.  H.  Ramsay,  38  State  St. 
ey  WoodniflC,  143  Broadway. 
:)N- 

fan  &  Llnson. 
rds  Bros. 
M.  Waterman. 
MONT— 
s'    Sons. 
riA- 

ion  &  Baton, 
K'VII.LIV- 
I.  Wood. 
ERDAM-^ 
achoM. 
ihy  &  Davy. 
INS^ 
land  A  Son. 

:a— 

jibooks  &  Ranger. 

:  Avenue  Mills  Co. 

rRN" 

ST.  Barnes  &  Son,  23  Wall  St. 

I.  aark,  173  State  St. 

artha  Bros.,   39  Water  St. 

[.  Babcock. 

-  Watkins  &  Co. 

VIA— 

£L  Dawson. 

E.   Smith, 
ver  &  Winglow. 
L  Worthlngton  &  Son  Co. 

at.   &  R,  J.  Davison. 

J3  Fauoett. 

Z.  Bhannon. 

EAMTON— 

)h  W.   Ballard  &  Co.,  21  Jarvls 

ett  &  Stewart,  120  State  St. 

tr  E.  iJnalgn,  300  Chenango  Bt. 

gn  Lumber  Co.,  Jarvls  St 

ALO— 

in  Cement  Co.,  SO  River, 

lea  Berrick  &  Sons,  llBl  Main. 

k  Sl  Hunt,  3  Builders'  Exchan^f, 

&  Hanrahah,  179  Mlicott. 
Uo  Cement  09.,  110  F^rnsklla. 


B  uJTu  Ifi—  Ctrnii  n  ued, 

BuCfalo  Mortar  Works.  Builders*  £Sc- 
Chang's. 

Buffalo  Sewer  Fipe  Co.,  77  Tonawan- 
da. 

Philip  Carey  Mfg.  Co.,  38  W.  Seneca. 

Carroll  Bros.,  Virginia  and  Fourth. 

Charles  Dehn,  Liouielana  and  Perry. 

Durkine  &  Merkle,  26  BuUders'  Ex- 
change. 

Diamond  Fire  Clay  Co.,  176  Ellloott. 

G.  EUaa  &  Bro,,  9S5  Blk-st. 

German  Rock  Asphalt  and  Cement 
Co.,    3f>4   D<    S.    Morgan  bldfir. 

Gibrultar  Wall  Plaster  Co.,  21  Build- 
ers' Exchange. 

J.  B.  King  &  Co,,  322  W.  Genesee. 

John  Lryth  &  Sons,  48  W.   Bagle. 

Monarch  Mfg  Co.,  634  Main, 

H.  L.  &  W.  C.  Kewman,  &0  River. 

Louis  Pf6hl  &  Son,  Dock  and  Water. 

Portland  Cement  Co..  112  Church, 

M.  A,  Heeb,  599  Michliran. 

J.  H.  Ross,  141  Brte. 

Sears,  Humbert  &  Co.,  434  Pruden- 
tial  bldg. 

Thorn  Cement  Co.,  112  Church. 

iiEit«>Ei  Akron  Cement  Co..  141 
Erie. 

Wa  I  bridge  &  Co.,  392  Main. 

Willi  am  8  vi  lie  Quick  Ume  Co,,  Broad- 
way and  Elm. 

Weed  &  Co.,  292  Main. 

G.  W.  William 5.  E98  Master n. 

CAMBRIDGE— 

J.   D-   Hall, 
Amos  Konkei"- 
CAMDEN— 

Geo.  Abbott's  Sons. 

Giles  Coy. 

W,   H.  Drjrrance  &  Son, 
CANAJOHARIE- 

W.    H.  Bain. 
CANANDAIQUA- 

Frank  R.  Beech er. 

Alexander  Davidson. 

Geo.  T.  Thompson, 
CANiSTEO— 

Burrell  Bros. 

W.    T.    Goff. 

O.  O.  Lalne. 

J.    H.    Strait. 
CANTON— 

L.  W.  Eldrtdge 

Hoare  Bros. 
CABTHAGE- 

Noah  Chaml>erlain. 

Chanlty  Bros. 

Jones   &   Simmons. 

J.    A,    Loom  is. 

J.   E.   Strickland   &   Son. 
CATSKILI^ 

Jas.  Cooke. 

Geo.  W.  Hold  ridge. 

E.  Lampman. 
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MUNICIPAL 

ENGINEERING 

MAGAZINE 


Is  known 

as  tlie  foremost  in  the  world 

in  the  field  to  which 

it  is  devoted. 

It  is  the  Authority 

for  Authorities. 


ONE  OF  THE  LARGEST  SPECIAL  MAfiAZINES  PUBLISHED  AT 
THE  PRICE-140  PAGES,  MONTHLY,  AND  $2.00  PER  YEAR 


SOME  EXPRESSIONS  REGARDING  IT 


FROM  LSADi^B  ^EHSfAFEfiS 

Municipal  Engineering  is  one  of  the  mosi  valuaHe  technical  magazines  of  the  age. 

Siicrameffto  (CaLJ  Record- Union. 
MLTNJCtPAL  Engineering  is  a  mcdcl  hitrh  standard  publication  that  steadily  improves, 

—Milwaukee  Senffneh 
Municipal  Engineering  is  an  excejlent  ruA&k2^ne*—Hi2rf/ord  Courant. 
MuNicJFAi-  Engthekring  5s  always  practical  tn  lU  solution  of  problems. 

—Detroit  Free  Press. 

NOW  IT  tS  PHAtSED  BY  READERS 

^'iUl«in  Newman,  City  Engineer  of  V^iitdsor,  Oat*: 

"1  could  nol  get  atong  very  well  wtth.iut  MuNtciPAL.  EncxIK Bering." 
J»  H.  Hanlv,  ConAultinu  Engineer  for  Munkipdl  «ad  Sanitary  Ward  : 

"I  find  MiFNiciPALENOtNEERtNG  Macazsnct  most  useful:  in  fact,  indispensable.'' 
Aleut  Th<ifns<»n,  Jr.*  Oil  Cltyt  Pa, :  ^ 

"I  have  gained  snuch  valuable  infonnatlon  from  Municipal  Engineering." 
Robert  Y.  Ogq,  Secretary  Hoard  of  {Hil»}ic  Works,  Detroit,  Midi.: 

"MuNicjpAL  EisrGtNKERiNf;  MAGA^^iNf  iii  SO  hjgniy  appreciated  by  aldermen  and  other 
visitors  10  ihis  office  that  we  have  \o  keep  our  copies  of  them  under  lock  and  key  lo  keep 
them  from  being  spirited  away/' 
Joseph  Wrtli?ni|tont  Matloon,  ill.: 

"MrjNtcipAL  ENGiMKERtNG  MAGAZ.INK  is  th*  best  of  its  kind." 
Scott  Hayes*  diambeHalii,  !».  D.: 

."You  -±re  doin?  a  splendid  aerviice  and  putting  out  a  fine  work." 
Geo.  D.  ienkins,  Washington,  Po.t 

"MuNinrAi.  Eh  ..[NEERiNo  Magazine  is  a  good  things  Sorry  1  did  not  know  of  it  before 
this/" 
From  Sacramento  (CaU  Retard-Union  : 

MuwictPAL  Engineering  has  often  be-n  pronounced  in  these  columns  the  most  usefuJ. 
practical  magazine  of  the  age.  and  we  adhere  to  that  judgment*" 

$2. 00  per  year*    The  sooner  you  order  It  the  mote  you  gain. 


MUNICIPAL  ENGINEERING  CO.  I 


^^^^^^^^"              DEALERS  IN  CEMENT. 

dm       I 

BBattaraugus- 

ELMIRA— 

'  ^^1 

^B    A,   V.   Bens^on. 

Barker   Bros. 

^^^^H 

■   A^   S.   Rich. 

Co.«itello  &   NeaiTle. 

^^^^^ 

■CHATHAM- 

Diver   t't    Coi>ley. 

^H 

m     John  w;  Borlg^it. 

Dolmefi  &  Co. 

^^^H 

COBLESKITJLr^ 

W.   H.    Lee   &  Son. 

^^ri^H 

Stanton  Courter, 

FAIRPORT- 

^^^^M 

m    H,    D,   Karker  &  Co..   Main  St. 

Dobbln  &  Moore. 

^^^^B 

■  WUliam   W.    Summons. 

C.    L.    Fuller. 
G.   S.    Flolman. 

^M 

^COHOES— 

A,  M,  Doomis. 

^^^^t 

J.  W.  ^  T.  W,  Neary,  13  Broatlway. 

A.   Van  Norman. 

^^^^H 

Scotland  &  Munro,  72  Rem  Ben   St. 

FAR  ROCK  AWAY— 

^^^^M 

^L  Thomas  Siavln  &   Co. 

TTiomas  Kane. 

^^^^H 

■  M.   WeinmAn,   220  Mohawk  St. 

F.    R.    Smith. 

•  ^^^^^^^M 

COLtD  SPRING- 

A.    C.   Walton. 

^^^^1 

J.   M.   Cornel!. 

PISD  KILL-ON-THE'HUDSON-                  ^^H 

^     Greene   Crooks  ton. 

W.   II.  &  W.   F.  Weston.                            ^^H 

K    Wm.   H.   l^ii  Due. 

FORT  EDWARD- 

^H 

■    Charlc^N   1^.    Hetlary. 

L.  E,  Montgomery,  Notre  Dame  St.               ^| 

■CMDOPERSTOWN- 

James  G.  Klnne. 

^M 

■   John  F,   Briiay  &  Co. 

FDRT   PL.\JN— 

^H 

■dorinth— 

Will  J.  Diefendorf,  52 

-56  Canal  St.                  ■ 

■^aeo.  H.  Mason  &  Son, 

FRANKFORT- 

^H 

RcorninG" 

■  John   Comosh,  W.   Market   St. 
^  Q.  T\r.  Parr  &  Co. 

W.   W.   Crosby. 
FRHDONTA- 
i\)t>b  t&  Prltchard, 
F,   E  Cooke. 

J 

CORTLANr^ 

Sly   iSr   Codding-ton. 

Beers   &  War  field. 

FREEPORT^ 

^H 

Maxson  &  Stariti. 

A.  J.  &  J.  M.  Southard.                                    ^ 

Ryan   &   Hall. 

FXTi^TON- 

^H 

COXSACKIE- 

Gage.   Porter  &  Co, 

■ 

Phoenix  Lymber  Co. 

GENT^FX:)— 
N.  W.  &  C.  D.  Neff. 

1 

^TDEIjHI— 

Purtiss,   Cari>Enter  & 

■ 

H  Bean  &  Bromley. 

GENeVA— 

■  Gleason    &    KifT. 

Beard    &    Son. 

^^1 

■  Pellflekl  Milling  Co. 

Geneva  Lumber  Co. 

■^m 

M>EPOSlT- 

Goble*Bro?.                                                         ^^^^ 

K  John    Q.    Clark. 

R.  J.  Rojtjers  Lumber  Co.                            ^^^H 

■  A.   B.   &   C.   E.  Martin. 

H.  A.  Torrey. 

m 

■  "W.    J.    Putnam   &  Co. 

QLENS  FALLS- 

m 

fc>OBBS  PERRY- 

M.   H.   Bradt  &  Co. 

■ 

B   B«^sMon   &  Co. 

Fineh,  Pruvn  &  Co. 
G  LO  V  E  R  S  V 1 LLE- 

I 

HpOl^GEVILLE— 

Peler  Chevalkr. 

■ 

^1   James  Gow. 

May  Held  Lime  &  Cement  Co.                           ^1 

■    H^    J     Qnllt'. 

L.   A.   Phelps. 

^H 

H   WaJdIe    &   Snyder. 

GOSHEN— 

^1 

^pUNKIRK- 

Con  kiln  &  Cummins. 

^1 

^p    Armstron^ir   &    FlfHcliman. 

Fane  her  Bros. 

^H 

■    Mrs.    S.    M.   Hamflton. 

GOUVERNEUR— 

^^^^B 

H    James  G.  McCarthy, 

W.  T.  Carbin. 

^^^H 

^pjAGI^E  BRIDGE— 

H.  H.  Noble. 

-^H 

H^Buel    Bros. 

A.  a  Whitney. 
GOWANDA- 

^ 

^pAST  at; BORA- 

J. E.   Van  Densen. 

HS  E.    R    Adama. 

GREEN  ISLAND— 

■    Wm.   Geib. 

M.  Smith. 

■    GriSS^   &    BaU. 

GREENPORT— 

Beast  hampton— 

C.  L.  Convln. 

^m    Kaat    Hamilton    Coal    Co. 

HAMILTON— 

^B   East  Hampton  Lumber  Co. 

N,   R.  Wlekwlae. 

B|II.L  EN  VI LLE— 

li  ARRI ETSTOWN- 

H^Ballf-*^^   &  Deyo. 

Starka.  Goaa.  Caffrey 

Co. 

^1   James    W,    Donaldson. 

Trombley  &  Hatch. 

« 
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HATElBSrrRAW— 
I.  M-  Hedges. 
H.    F.    Johnston. 
HEM  INSTEAD— 
W.  G.  Adams. 
Job.   Griffln. 
Molineaux  BrCkS, 
G.   D.   Van  Vranken. 
HERKIMER— 
C,  W.  Paiiiier  &  Co. 
C-  B.   SnelL 
HICKSVILLE- 
JullliB  Angustln. 
F.   Herzo&  &  Son. 
HOMER— 

Maxon  &  Starin. 
HOOSICK   FALLS- 
Eaaton,  Rising  &  Worden. 
FranclB   Riley. 
A-  H.  Sherwood. 
HORKELLSVILLE- 
James  Fahy,  :i7  Casa  St. 
S.  Hollands.  Ifi9  Main  St. 
,     James  KiriKkade,  2  Delaware  Ave. 
Slmmona  &  HontlK 
HORSEHEADS— 
M.  H-  McQueen. 
Hathaway   &   Bundy. 
HUDSON- 
Charles  W,   Macy. 
Wm.  II.  Travis  &  S^n. 
IRVINGTON— 

Binkcl   &  Jewell   Co. 
ITHACA- 
Canipbell  Bros. 
Drificoll   Bros.   &   Co. 
Joseph  Fowlcs. 
JAMESTOWN— 
W-   H.   Enilress. 
Jamestown  Coal  &  Coke  Co. 
W.   L.   Slotboom. 
JOHNSTOWN— 
John  a  Eerres.  US  W.  Main  St. 
Frank    Miller. 
Levi    SLe^th ensun. 
James   J.   YounjElove, 
KEESEVILLR— 

A-  W.   Shields  &  Co. 
KINGSTOK— 
Abbey,  Stephen  &  Sons. 
F.    H.   Grlfflth, 
H.    W-   Palen's   Sons. 
A.  S.  Staples. 
LiAKE  PnACII>- 

Walton  Bros. 
I^NCASTER— 
J.  C.  Garretsee. 
Samuel  Walter. 
LANSI NGBURGH— 

J.  B.  Madden  &  Co.,  ^ilT  Ftrst  Ave, 
LEROY— 
J.  A,  Collins. 
N.  B.  Keeney  &  Son, 
Geo.  F.  Lowe. 
F.   C.   Rosrers,   Lake  St. 


LESTBRSHIRE— 
E.  L.  Baldwit? 
M.  S.   HotchklsB 
LlTTLiE  FALLS- 
W.  B.  Newell. 
Jame«  Van  Allen, 
LOCKPORT- 
M.  J.  Crowe. 
C,  N.  Stalnthorpe. 
C,  B.  Whltmore. 
LOWVrLLB- 
tiOnlii  BvHli. 
G.  F.  Yousey. 
LYONS— 

B.  P.  Lockiirood. 
MAL.OKE- 
Howard   &  Shart. 
Tliompson  Bros. 
MAMA  K  ONECK— 
Foshay  &  Brewer, 
L.  Mofifatt. 
MAS3ENA— 
Garvtn  &  Rutherford. 
Keyes  <&  Moore. 
Hubert  Trefly, 
ilATTEAWAN— 
S.  M.  Davidson, 
MEGHAN  res  VI LLE- 
Barnes  &  Ladow. 
R.  Moore  &  Son. 
Robinson  &  Ferris. 
MEDINA— 
F!lMns  &  GQrman. 
John   Horan. 
M  I  DE>LETOWN— 
Buck  Bros, 

G,  VV.  &  G.  H.  Galloway. 
Gordon,  Morton  &  Co, 
Spooner  &  Ay  res. 
G*  A.  Swalm  &  Co. 
MOflAWK— 

Broom  hall  &  Co. 
MONTOUR  FALLS— 
Joseph  E.  Barbour. 
D.   C.    Blair, 
Samuel  J.   Brown, 
S.  W,  Sterrett. 
MT.  VERNON— 

Builders'  Supply  Co.,  16  E, 
NELSONVJLLE— 

Martin  Adams. 
NEWARK— 
L.  G.  Matilson. 
Chaa.  E.   Seggett. 
NEWBURGH— 
J  no.  J.  E.  Harrison,  430  Bn 
Samuel   A.    Wilson,   173   Wi 

St. 
Frank  G,  Wood.  134  Washli 
NEWMAN— 

Starks.  Goss,  Caflrey  Co. 
NEW  ROCHE LLE^— 
New  Rochclle  Coal  and  Lu 
Echo  Bay  Dock, 
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'NEW    TORK    CITY,    BOROUGH     OF 
BROOKLYN- 
Braun  &  Howe,  Wl  Matihattmi  Avt^. 

^H.    F.    Bnirrougrhs   &     Qih,     Newtown 
M.  M.  Canda  Co..  184  3d  St. 
Candee  &  Krekeler  Co.,  1217  Grand  8t, 
Castle  Bros,,  58  Lolt  St. 
Audloy  C!larke.   Gowaner's  Canal. 
J.  M.  Cohn,  PUker  Avv„  cor.  Stoni^. 
J.  H.  Colytr.  5*5  Plymouth  St. 
Hobby    &    Doody    Co.,    Wl    HaniUtoii 

Ave. 
Eat.  of  P.  G.  HuifliL-s,  11*2  Douglass  St. 
G.  W.  Jurop  &  Co..  27  MUtun  Bx, 
King  &  Adams,  ma  Kent  Ave. 
Krom-r  &  KUllan.  3,%  St<;fkhoIm  St, 
J,  J,  Maher,  97  9ih  St. 
J,  H.  Mahnken,  f532  Kent  Ave. 
P.  J.  Masset'CrK,  4SS  Flatbush  Ave, 
Mel^iUBfhlln  &   Furman.  Fool   Bay  17 

St. 
A.  McNeely  &  Sons.  9  Adelphia  St. 
W.  H.   Meserole,  S6  Grt*t!ipoint  Ave. 
John  Morton  Sons  Co..  387  Crirroli  St. 

»J,  Reeber  &  Co.,  264  L.ee  Ave. 
O.    E.    Rehner   Co.,   1107    Metropolitan 
Ave. 
RiKiolph    Reimer,    2814  Atlantic  Ave. 
Adam  Stroeber^  41ft  Johnson  Ave. 
R,  Stroeber,  416  Johiision  Ave. 
U.  S.  Steel  Cement  Co..  210  Kent  Ave. 
E,  E.  W^nz,  24.12  Atlantic  Ave. 

NEW       YORK     CITY.      BOROUGH       OF 

MANHATTAN  AND  BRONX- 

Acme  Cement  Plaster  Co.,  161st   St. 
and    Jerome    Ave. 

Ali^num    Co.,   330   E.    98th   St. 

Alsen.'i  Portland  Cement  Co,.  143  Lib- 
erty Sl 

Am.  Ashes  tic  Co.,  45  Braadway. 

Atlnii    P«»rt]aftd    Cenieiit    Co.«     i:t4 
Liberty  hi, 

H.  D.  Eiaker,  38  Cherry  Bt. 

H.  D.  EJaldwin  &  Co.,  11  Broadway. 

Balfour,   Wllllamaon   8:^  Co.,   27   Wm. 
St. 

W.  H.  Beflt^h,  ae  Cortland r  St. 

P,    Behrend.  54  Front  Si. 

John  Bell  &  Son.  137th  St,   nod   Ger- 
ard Ave. 

A.  W.  BhiEO  Co..  156  5th  Ave. 

Jacob  H,   Bloom.  15  Whitehall  St. 

Bonneville  Cement  Co,.  261' Broadway. 

Henri^  K.   Brlgham,   261  Broadwav. 

Wm,  ^rook'a   Sons*   Co.,    615   W.    4Sth 

Builders'  Supply  Co..  Fishers  Liine. 

Cable,  Thorn  &  Co.,  253  Broadway. 

Catide*    &    Smith,     26th     St.    and    E. 
River. 

J«     tM»%^^¥ell     Ciirr**ri%    0*1    Mniden 
till  111% 

Cheshire  Lime  Co,,  2\1  W.  12Bth  St. 

Thoma«  Coffey,  245  E.  117th  St. 

Columbian       FireDraotinB^      Co.,      1123 
Broadway. 


yt'w  Ynt'k  Cittf — 3/fi  u  htttttt  tt — Cottlin  ne* ^ 
Coninii^rflii]     Wood     onii     Cement 

Co.,   irS4t  Fifth  Ave. 
F.  F.  Cumstoek,  261   Broadway. 
Connelly  &.  Shafer,  74  Cortland  t  St. 
Consolidated    Wheatland   Plaster  Co., 

120  Liberty   St. 
Coplay  Cemenl  Co.,  356  5th  Ave. 
William    Coosan,    Park    ami    Pelham 

Ave. 
Curtln  &  Ver  Valen,  66 'Mai den  Ijane. 
Rufus  Darrow.   Foot   W.  47th  St. 
Bearing  &   Cb.,   60  Liberty  St. 
J,   P.   Duffy  &  Co.,   4th  Ave.   &  189th 
A.   G.   Duy.«;ters.   45  Broadway. 
UyelC€>rUt»lf  Fort  lit  ml  Cement  Co,, 

7H  W  titlatii   ^t. 
Faj^tern   Cement  Co.,  1133  Broadway. 
ICurc«k»   Cement     Co.,     1     iHiiiilfiioii 

Fnuctlt  Ventilated  Fire  Proof  Build- 
ing Co.,   Ltd..   iVM  Broadway. 

Flemluiff  A  Co.,  ]:£:t  Liberty  St. 

Flint,  Eddy  &  Co. 

Prancklyn  &  Fergu.'^Dn,  Cotton  Exch. 

Gabriel   &  Schall,  206  Pearl   St. 

Gardner  Building  Material  Co.,  68 
Broad   St. 

E.  C.  Gates  &  Co..  Webster  Ave.  & 
S.  Blvd. 

John  O  lea  son.  24  Goerch  Bt, 

Glenn  Full**  Fort  In  ml  Ceniciit  C^o.p 
150   6tli    Ave. 

Goss  &  Edsall,  358  W.   St. 

Harbler  &  Co..  71  Wall  St. 

Chfls.   Ward    Hall,   140   Nassau   St. 

Ham  ml  11  &  Gl  Hew  pie.  240  Front  St. 

C.  B.  Hew  en  &  Bro,.  48  Beekman  St, 

W,  N.  Koa  gland,  1123  Broadway. 

E.  A.   Holniterg,  im  r»th  Ave. 

W.  T.   Hookey,  S407  M  Ave. 

HoufJton  &  Co.,  26  Cortland  St. 

Hydo   Bro»..    113   E.    27th    St. 

Ir\'lne  &  Co..  217  W.  125lh  Si. 

R.  H.  JafTray  &  Co.,  im  f.th  Ave. 

Johnson  Cement  Coating  Co.,  156  5th 
Ave, 

JohuMon  Jt  ^V1]muu„  imt  %HHmstu  St, 

J.  P.   Kane  Co,,  287  4th  Ave. 

Alexander  Keller,  SI  New  St. 

L.   E   Kennedy  &  Co..  Ill   Broadway, 

Alex  Keiller,  81  New  St. 

T.  A.  Keyea,  SI   New  St, 

J,   B.  King-  &  Co.,   1   Broadway. 

Knlfkerbockir  Cement  Co..  (>;  Maiden 
Lane. 

Lawrence  Cemenl  Co.,  l  Broadway, 

La%%  re'xicevllle  Cement  Co..  SStl 
Cor t land t  St. 

Georj^^i  Llvlmifston,  112:1  1? roadway. 

Thos.  M,   MaulfP.  3y  t'Mr'lMndt  St. 

Major  Cement  Co.,  461  Peart  St. 

Manhattan  Brlek  and  Terra  Cotta 
Co..  2S4  South  St. 

Marquardt,  H.  &  Co.,  21  8.  WlUlam, 

Mason's  Supplies  Co.,  084  South  St. 


I 


i 
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Henry  Maurer  Ai  Son.  420  E.  Twenty- 

thiril   St. 
M  tf  ke  r ,    <  a  lUv   tt    I J  o  ora  em,   1    M  nd  - 

ison  Avt\ 
Liiidwift^  Aley el  stein,  ISti  Ijberty  St. 
CliJTnnl    I..   Miller,   E.   One  Hundred 

jinil  Sixly-first  St.  Mnd  J*^rome  Ave. 
AIi>en      Asphaltic     Cenn  nt      Co.,     lOS 

Ma  1^3 en  Lane. 
Moffat  &  Barto,  1123  Broadway. 
The   h\   E.  Morse  Co..  17  State  St, 
Morse    Steel    Wire    Tire    Co..    131   W* 

Twenty-rtfth  St. 
Murta^h     &     McCarthy,      Rivington 

and  East  Sis. 
TVeitiirk    Al    HriMeiKlnlf      lJiii«<-    uitfl 

Oiiit^nt   Co.,  :il>  f*»r|lnudi   St. 
G,  M.  Newcomer,  tii^  Maiden   I«ine. 
N-  E,   Cement  Coatinif  Co,,   \h*a  Fifth 

Ave. 
We IV    York   C«-kiieiil   V&..  *J-n  tlruafl- 

N.    Y.    &   Rosen tlale   Onient   Co..   2Si! 

Brojidway. 
New    Yorlt    Pottery   Co.,    W,    Thirty- 

^\%ih  St,  nnd  Twelfth  Ave. 
New   York  Wood  Vulcanizing  Co.,  71 

Broatiway, 
N.  Y.  and  N,  J,  Fireproonnif  Co.,  \m 

Fifth  Ave. 

F,  O.  Norton.  92  Broadway. 

Oland      Portland      Cement     Co,,      l«a 

Fifth  Ave. 
U,  I,  Olmsted,  17  Park  Row. 
T.  E.  Osl»ome,  1  Broadway. 
Overhaiigh  &r  Camp.  Ivinersbridffe. 
N.  &  \V.  J.  Peck,  4rS0  E.  Forly-eJKhth 
O.   D,   Person.  ItSO  Fifth  Ave, 
J.  A.   Pliilbriek,  18Si»  KirRt  Ave. 
Piatt  Plaster  Co..  130  Fulton  St. 
Charles  Plock,  54:i  W.  Twenty-second 

G,  Quaile.    LIWlJ    Hro;idway. 
Edward   Records,   17   Park   nnv. 
Rt'liance    Brick    tt    Cement    Co.,     145 

Broadway. 
Roelding  Construction  Co,.  121   T^ih^r- 

ty  St. 
H.  K   Pctlhinson,  foot  W,  Forty-nhUh 
Rock   I'laster  Co.  of  N.   Y.   ut   N.   J.. 

11  Broadway. 
James  RogLrs.  Twelfth  Ave.  and  W. 

Oiw  hundred  aud  Lhlrty-seeond  St. 
Rose   Brick  Co..   ^N'.    W.   Fifty-semnd 
Sackett   Wall    Board   Co,,  IHI  Nassau 
Say  re  &  Fisher  Co..  2(17  Broad  way - 
W.    H.    Schmohl.    SH    E.    Fourteenth 


F.  H.  KIRCHNER  &  CO. 

\A EN F KA L  COXTR .4CTOH S 
For  all  kinds  of  Heavy  Maaourjr,  Koundsi- 
tlons.  Railroad  '  radtni;,  Timueli'nj?,  PaviiiK 
and  .Sewe.TlniL:.   ThLEi^noN  k  4-50  Main. 

Gsniril  OffiMli 
Timpli  Coirrt,  Elflhth  i  Pliitn  3ti.,  CINCINNATI,  0. 


AV  iv  J '<i rk  Ciif/—Mft i i h a ttan  — Con t in vni. 
S*  un^.  Humbert  &  Co.,  81  FiiUon  St. 
n     I;    Sellers,  1  Madison   Ave. 
Sin Clair  tt   Babson,   U3  Liberty  St. 
F\    Ij.    .Hniidth    A    Cu..     iiH     .Maiden 

Hiram  Snyder  &  Co,,  229  Broad w;i>. 
Sjiarrow.       Frklenberg      <fe      Co..     19     I 

W  hltehall    St.  I 

Standard  SI  Ilea  Ci-ment  Co..  M  Maitl-      ' 

^•11   Lane. 
i:.  O.  Soltman,  Ki  W.  Forty-sixth  St. 
i\   r>.   Stout,   1  Broadway. 
T^rry  &  Holmes.  iH3  \\\  Fifty-aeeami 
flniil   Tlilele,  tm   Joliu    !<it. 
ThomiJson    &   Starrett.    Battery  Park 

Bid-. 
rnlvlii   Tnuikltm,    ia<*   Lilierty  St. 
Turn  kins   Bros.,    ','7   Broadway, 
W,    r;.   Tucker   MTk^.   Co.,   foot  E.  On*- 

hundred    and    six(eenth    St. 
Tucker    &     MiLt-m     nne.K    J5fi    Fifth 

Union     Metal     Cnrner     Co..     131     VV 
Twentr-Hftb   St. 

T^nltrd     Bulldint?     Material     Co.,    621       j 
Broadway. 

r,   S    Mortur  Sunpb    Co.,   112;{  Broad- 
way. 

Franic   Vernon,   lHr^  Fifth  Ave. 

Virginia    Portland    Cement     Co.,    SI 
Fulton   St, 

Chnrlefi   Wiinier   in.,     liis     llatdfit 
Ijfiiie^ 


Pro.,  r,42  W.  nth  St 
*JYrra  t^otta  Co.,  156 


<\   R.    Weeks  & 
White   Brick  & 

"ith  A\'c.' 
G.  W-  White  &  Co.,  1133  Broadway 
Nathanb'i   Wise,   li;i,3  Broadway. 
T.   C.  Wood,  t^l^i  Crreenwirh  St.  I 

NFAV      YORK      CITY,      BORnpOH     OF ' 
Ul'I'lEXS- 
»,.    A.    W.    llriMvii    A      <  «.,      Spruei' 

mill      i^eiviirti       4i  is.       Elli-hiufinit 

Hill. 
Clonln    &    Mes^^enRcr.   757    Bouknard, 

L.  1.  Citv, 
L..   I.   Hill. 
Jamieson      ^.        Bond;        Boulevan!, 

Oeeanus. 
VK    S.   Jones   &    <'o  .    15    Vernon  Ave, 

T-.  L  City. 
K r;  1  e  m  i  r   B  re s  .   1  nt  h  (SL-   ;>  t  h   A  ve, ,  Co- 

lege   Point. 
J,  H,   L'llommendieu,  7  Vernon  Ave, 

L.  1.  City. 

F.  C.    Norton.    Franklin      Ave..     Tta 
Rockaway. 

Rudolph  Reimer  &   Son,  Ocean  Ave., 
(iKone   Park. 

G.  S.  Roe.  Park  Ave..  Bav  Side. 
A,  M.  Ryon.  m  Main  St.,   Flnshing, 
Styler     &     Dougherty.     59     Flushing 

.\ve..  Flushing. 
Wothergpoon     &:.     Son,     725     Vernon 
Ave,,  T.,  I.  City. 
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^Btfi'tt'  Y'rirk  Cifif — iJttf't'nM—Vtutfhi  nftl. 

PBILMONT-                                                        ^^^^ 

■^  Paul    Schneider,    321     Jackson     Ave., 

Walter  Ham.                                                   ^^^^| 

■      L.  I.   City. 

PDATl-HBURG—                                                ^^H 

Stani^ard     SlUca.     Cement     Co..     110 

Dock  and  Coal  Co.                                           ^^^^H 

FluBhiniT    Ave. 

Henry,    Wo>:>d   &    Marshall.                          ^^^1 

—  l^^EW    YORK    CITY.    BOJIOUGH    OF 

Nichols  &   Co.                                                    ^^^H 

m  RICHMOXD- 

Sowly   Hardware  Co.                                            ^H 

■   Cole   BrL>5^,   TottenvUI^. 

FORT  CHESTER-                                                     H 

■  S.  N.   Havens.  Npw  Brighton. 

W.    R    Peck.                                                               H 

H  Hugh    McHoberts    &    Co..    Tmipkins*- 

Wm.  Ryan  &  Co.                                                     ^H 

^B      vllle. 

Chas.  Tibbits.                                                             ^H 

H  J*»wei)h  C  Seguiii  &  Co.,  Primes  Bay. 

PORT   JEFFERSON-                                               ■ 

■  Ja?.   ThoHipitOM,    W^st   New   Brighton. 

T.  F.  Darllns  &  Son.                                           ^H 

H  Jasi.    Thompson    &    Sows,    SUiplftun. 
■  W'm,  8.   Van  Clief,   Port   RlthmonJ. 
W.    \\\  Whitforrl,   Pnrt   Richmttmi. 

O    T   Fanning  &   Co.                                            ^H 

Loper  Bras.                                                                 ^H 

PORT    JEHVIS—                                                    ^^M 

W.   H.  Coonrod    Co.                                       ^^^^H 

NIAGARA    FACLS- 

H.  O.  Ro»enkrkns.                                        i^^^^^ 

W.  S.   Humbert. 
NORTH  TONAWANDA— 

RuelinR  &  Cole.                                               ^^^B 
POTSDAM-                                                                ^M 

H,    IT,    Berber. 

H,  K.  Baldwin  &  Co.                                               ^1 

H.    A.    Rv»e. 

O.  K  Bonney  &  Son.                                               ^H 

NYACK— 

R.  L.  McAllister.                                                      ^M 

Gregory   Jt  Shtrman. 

POUGHKEEPSTE"                                            ^^^ 

W.   H.   White  ^  Co, 

(\  N.  Arnold.                                                   ^^^1 

OQ DENS BURG— 

K   B.  L^yton.                                                    ^^^H 

K   John    BaiT. 

D.  W.  Wilbur.                                                 ^^^M 

■    W.    D.   Brit  tan. 

PULASKI-                                                           ^^H 

■  P.    Hacitett. 

Frary  &  SAgf                                                    ^^^H 

^K)LEAN— 

WuL  Peach.                                                     ^^^H 

■^  Glean   Supply  Co. 

Ql^EENSBI  RY—                                                   I^^H 

■^B.  U.  Taylor. 

M.  BraruU  &  tZ'o.                                                      ^B 

■3NE1BA— 

Finch,   Pruvn  &  Co,                                               ^M 

H   A.    Marc<^lliiB. 

R  I^JS'SSELAER-                                                         ■ 

H^  R.  B-  Ruliy. 

Jamey  Grav,   rtTl  Rroiidway.                              ■  IH 

fcXEONTA— 

RHINEBKCK—                                                               H 

■  J,    F.    Butts. 

Frank  Herdck.                                                          ^H 

^B  Stone  &  Pruyn. 

RICHFIELD  SPRINGS—                                         ^H 

^eWKQO- 

L.  S.  t^hase.                                                         ^^^H 

B  J.   B.  Farwr-VI  &  Co. 

C.   H.    Evan.tt.                                                    ^^^^| 

B  Bavkl   Quirilan. 

L.  McCredy  &  Son.                                         ^^^H 

^pW^XSO— 

Geo.  Mo  nab  an.                                                         ^H 

■  Farmers'  &   Builders*  Supplv  Co..  C. 

W.  R.  Ward.                                                              ■ 

■      H.  Miller.  Prea.    U  11.  Tuth'll.  Secy. 

RIYERHEAD—                                                             H 

■      R.  D.  Tut  hill,  Tieas.  ^  M«;r, 

Cor  win  &  YounjGf.                                                      ^H 

■  J.  E,  Terwllligtr. 

John  E.    Youns;.                                                       ^H 

»XFORD— 

ROCHESTER—                                                                ^M 

■  c.  K.  Austin. 

Wm,  A.  F'ranklin.  65  Main  East,                      ^U 

H^Jamef;  Few. 

James  W.  Hutchison,  322  Brown.                      ^| 

«YSTER   BAY— 

Jenkins   &   Macv.                                                    ^B 

^V  J.   M.   Sammois. 

Ijamson  &  Leason,  Cottage  &  Seward.              ^| 

VALMVRA— 

Joseph  J.  Mandery.                                                    ^H 

H  E.    B.   Anrlerflon, 

Thomas  Oliver,  3iiS  Srnith  Ave.                             ^M 

■  C\  A.  Sesjifnris 

Rnchesler  Lime  Co.,  209  W.  Mahi.                     -^M 

^ATCHOGFE- 

Whitmore,    Raul>er    &     Vicinua,      279              ^M 

■  h.   Baiky  &   Sons. 

f^outh  Ave.                                                            H 

•eEKSKITjI^ 

ROM  E—                                                    ^                   ^M 

■  N.    DMrn,s    Snn's     Comr^imy.      H.      P. 

W,    J.    Cromond.                               "^                   ^| 

B     Dain,   Prea.     F.     M.    Dain,     Sc  y.   & 

Parry  &  James. 

^P    Treas. 

SAG  HARBOR— 

■john  Smith,   Jr. 

Kast  Hampton  Lumber  St  Coal  Co., 

^HEINN  TAN— 

Ltd. 

^■Amtrews  &  Srlstock. 

SALAMANCA— 

^Bjohn  CoTiklin  &  Son, 

J.   A.   Andrews  &  Son. 

^■^The   Potter  Lumber  Co. 

Ga Hasher  Bros. 

^■BRHY— 

McCann.    Hublx^ll    &    Co. 

^KO'  C.  White. 

Fred   Miller. 

1 
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SALEM— 
Charles  W.  Button. 
T\^m.  J,  Cruikshank. 

E.  W.  PhJlo. 
SANDY  CREEK— 

S.  H,  Barlow. 

Miles   Blodg:ett. 

Ht^nry  V.  C  rand  all. 

Hy^l'irn  &  Snyder. 

Samuel    Sadler. 

EdwanI  Williams. 
SANDY   HILL- 

Grlffln  Lumber  Co. 

Kenyon   Lumber  Co.  

SAKANAC    LAKE— 

Starks,  Goss,  Caffrey  Co. 

Trombley  &   Hotch. 

Walton  &  Toualey. 
SARATOGA    SPRINGS— 

Russpll  M.  Choate.  245  East  Ave. 
SAUGERTIES- 

Finger  &   Lewis. 

aiugertit5»  Coal  &  Lumber  Co, 
SCHACHTICOKE- 

Km  pi  re  Mill  &  Coal  Co. 
S  C  H  E  N  EC  T  A  D  Y — 

Barhyte  &  Deveni^eek. 

C.  F.  Rankin. 

Rankin  &  Gary. 

N.  1.  Schermerhorn. 
SENECA  FALLS— 

A,  P,  lltiney.  Clinton  St. 

F.  Maler,  Fall  St. 

S.  S.   Palmer,  Clinton  St. 
SIDNEY— 

C.  W.  Burnslde. 
SILVER  CREEK— 

W.   K.   Blanding  Co. 

G.  P.  Brand  &  Sons. 
Geo.  Shafner. 

SING  SING— 
J.  K  Barlow,  Main  Sl 
Barlow  &  Co.,  Main  St. 
I.  Terwillle:er*s  Son,  Central  Ave. 
Washburn  &  Totld,  Dox>ot  Sq. 
A.   L.  Young,   Main  St. 
SKANBATELES— 
RlcbHrril   Carver. 
W.  G.  StuarL 
SOUTH  A  Ml^TCN— 

Hampton  Lumber  Co.  « 
SPRINGVILLE— 
Const  r  &  Ware. 
Herbold   &  Kessler. 
SYRACITSE- 
J.    E.    Brit  ton.  201   N.    Onondaga   St. 
Burhans   &    Black  Co.,   VM   N.   Saltna 
GHorpe   R.    Clark.   541  S.    Clinton. 
The   Eureka    Plaster   Co.,    64    Wietlng 

Blk. 
Martin  &  Sullivan^  112  W.  GtM^esee. 
Ntw    York   Brick    &    Paving    Co.,    S. 

A.  &  K.   Bld&. 
Geo.   W.   Park  &  Son,   417   E.    Water 
St. 


8p  rac  ii»e— Continued, 

Paragon   Plaster  Co.,   110  N.  Wafrea 
St    Jacob     Amos,      Pres, :     W.    K 
Sauler,  Secy.-Treas.,  Mgr. 
TARRYTOWN- 
Dlnkel  &  Jewell  Ca*  (Bfot  Ikc,> 
A,   &  F.   C.  H  us  ted, 
A.    P.    Husted. 
Jacob  Odell's  Sons, 
TONAWANDA" 

Henry  Barnes. 
TROY-- 
Crandall,     Knight     &      Richard,     m 

RU'&r   St, 
'Max  Guinn,  155  River  St. 
-Geo,  I>.  Slade,  Division  St, 
Troy  Paint  &  Color  Works.  6B9  River 

St 
Young  i&  Halstead,  foot  of  Grand  St 
T UPPER   LAKE— 
McDonald    &   Son. 

C.  H.    Simon. 
UTICA— 

American  Hard  Wall  Plaster  Co. 
W.  H.  McCann. 
Mtmson  Bros. 

D.  I>.   Winston. 
WALDEN— 

D.  C.  Dommlnck. 
HasJbrouck  &  Sloan, 
C.  W-  HUI. 

E.  S.  Say  or. 
WALTON— 

Ells  Sk  Reynolds. 

S.  P.  Olcott. 

H.  B.  Olmatead. 
\VAR.SAW— 

Cheney  &  McGee. 

S.  J»  Crawford. 
WARWICK— 

Cankllng  &  Strong. 
WATERFORD— 

F.  B.  Peck. 
\\,  A.  Sale. 
Gecx   D.   Slade, 

WATERLOO— 

Edwin  Clarke. 

A,  H.  Terwilleger  &  Son. 
WATBIRTQWPC- 

C.   I".  EnKlehart,  14  Polk  St 

AtlH  rt  L.   Rice,  2S  B  Arsenal  St 

C    IX  Rl^ea  &  Co..  73  River  St. 

Rgbbln  &   Hotchkin,    16  River  St 
WATERVILLE— 

F.    W.    Putnam. 
VVATKINS— 

J.   li.   Drake  t'State. 
W^VEHLT— 

H.   J,    Baldwln- 

A-    Mullock. 
WEEDSPORT— 

Cay  wood,   Sticklt^   &   Co. 

W.    Fl.   Eldred;-e. 
WEST  FIELD— 

John  R-   Fay. 

Westfleld  1  dumber  and  Coal  Co, 


I 


I 


^^^^^^^»              DEALERS  IN  CEMENT.                                      Jf^^H 

■^VHlTEHALrL— 

RALEIGH-                                                         ^^1 

H.    B.    Martin. 

T.  H.  Brig^B  &  Bona.                                   ^^H 

j.   H.   Sullivan.  35-07  Caniil  St. 

Julius  Lewis  Hardware  Co,.  Tli  Fiiy-    ^^^M 

WHITE  PLAINS— 

etteville  St.                                                  ^^H 

John  W.  Young  &  Sons  Co. 

S.  M.  and  W.  J.  Young.                               ^^^H 

R,  Younif  &  Bro. 

reidsvij:jL.e—                                    ^^^H 

WHITESBORO- 
C.    F.    ftaymer. 

W.  P,  Ware.                                                      ^^M 

P.  H,  wmiamaon  &  Co.                                      H 

RCK^K  INGHAM—                                                          ■ 

YONICERS-' 

W.  1.  Everett.                                                          ^M 

Lawrence  Bros, 

Pu  Du  Hardware  Co.                                  ^^^H 

ft 

SALEM-                                                         *  ^^^M 

^                    XORTH   CAROLINA. 

Fo£[le   Bros.                                                      ^^^^H 

ASHEVIl^LB-- 
Geo*  F.   SCoU  &  Co. 
W.  H.  WeataU. 

SALISBURY—                                                      ^^^M 
J.    Allen   Brown.                                            ^^^H 
«Jeo.   R.    Mnrtlii   ^k   Brn.                          ^^^H 

TARBORO—                                                         ^^^H 

CHAKLCKi-rJiJ- 

J.  Austin.                                                   ^^^^1 

B^    W.  W.  Ward  &  Co, 

Howard   &  Co.                                                 ^^^^| 

■    B.  F.  Withers. 

Tarl>oro   Hardware   Co.                             ^^^^H 

■la^ENTON- 

WILMINGTON-                                               ^^H 

■    Theo.  Ralph. 

Hoerer  Moore's  Sons  &  Co,                        ^^^H 

MBlLIZABi^TH  CITY- 

J.  T.  KUey  &  Co.                                         ^^H 

HI    J.   B.   Flora  &  Co. 

The  Worth  Co.                                              ^^^H 

H    Kramar  Bros.  &  Co. 

W^ILSON-                                                                  H 

■    J.  R,  Primer  &  Co. 

Geo.  D.  Gr<?en  Hardware  Co.                              ^H 

H    Bohifison   &  Co, 

Mayo  &  Watson.                                                     ^H 

■   'W.  J.  W(^odley. 

W^NSTON-                                                .                H 

BqoLD8BORO— 

Miller   Bros.  Co.,  Cj,    L.   Midler    Pres.        "   H 

■    Baker  &  lEIasoTi. 

and  Mgr.;  J,   J.   Leij^hl.    V.    P.;  W.            ■ 

H    Goldsboro   Hardware  Co- 

L.  Harper,  9ec.-Trea3.                                      ^M 

■    W.  H.  Hug:g:ins, 

Shepherd  &  Non  fleet.                                          H 

■    Smith  &  JohriBton. 

^H 

■    H.   Wise  &   Bros. 

IfORTH  DAKOTA.                    ^^^M 

BGRESaaSBORO— 

DICKINSON—                                                -^^^1 

H    O^eli  Hardware  Co. 

Walton   &   Davis.                                       ^^^^M 

H    Thos.  Woodroffo. 

FARGO-                                                              ^^H 

Bhbnberson— 

'Fargo  Lime  &  Fuel  Co.                            ^^^^B 

■    W.  a  Parker  &  Co. 

North  Dakota  Tile  Works,  3.   Birch.           ^1 

H    J.  B.  Walking. 

Prop.                                                                ^_^M 

KbeNRI  ETTA— 

N.  Stanford.                                                   ^^^H 

H^  R.  R.  Haynes. 

GRAFTON—                                                      ^^^H 

■    The   Henrietta  Mill   Co. 

NoUman  &  Lewis.                                      ^^^^^ 

■hickort- 

Robertson  Lumher  Co.                                    ^H 

■    F,    B.    Ing^ohL 

St.  HUtalr  Lumber  Co.                                     ^1 

H    Shuford  Hardware  Co. 

GRAND  FORKS—                                           ^^^H 

HkBH  NERS  VT1.1.E- 

■  I^   F.  Davis  &  Son. 

■  Fulp  J^  L.lnvlHe. 

Dtnnle  Bros.                                                   ^^^^H 

P.    S.   Houston.                                             ^^^^B 

Robertson  Lumber  Co.                                     ^H 

JAMESTOWN-                                                        ■ 

B^INSTON— 

Gul!  River. Lumher  Co.                                      ^M 

■    B.   W.  Canady. 

W.    C    Hoof-liok.                                                   ^1 

^m    Dixon  &  Hook  or 

Luis  Lumber  Co.                                         ^^^H 

Rmorganton- 

C    D.    Bhurlock.                                             ^^^H 

^B    Morgan  ton  Hardware  Co. 

WAHPETON—                                                 ^^^1 

■ifOUNT  AIRY— 
^B    B.  T.  Joyce. 

L.  E.   Horton  &   Co.                                  ^^^H 
John    Rlachard.                                           ^^^^| 

■    E.   W.   Merrltt. 

OHIO.                                     ^^H 

■keW   BERN— 

ARRON'                                                                     ■ 

^1    Cutler  Hardware  Co. 

Akron  Supply  Co.,  615  E  Mill  St.                   ^ 

^B    HL  W.  Small  wood. 

G.   A.   Blsbee.  221i  S.   Main  St.                   • 

■    J.   C.   Whitby  &  Co. 

Botzum  Bros.,  113  &  115  S  Main  St. 

Bt*LYMOUTH" 

N.  W.  Brow^n.  3&5  S,  Main  St, 

^■^  D,  O.   Brinkley. 

J.  H.  Cas^  &  Co.,  132  Wooster  Ave. 

^K    W.  H.  Hampton. 

Cramer  &  Logan,  716  &  718  S.   Main 

^B    L.  P.  Ho ni  thai. 

Geo.  Crisp  &  Son,  50O  E.  Main  St, 

i 
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A  kran  —  CuftftntfrfL 
John  G.   Hanry,   70.i   Broadway- 
iTimitTj   Kros.   tVment   Co.,   nH4'llHti   E. 

.Mark.-I   SU 
1.,    Fvrv<l*r  <fc  SosiH,  112  S.  Main  St, 
iVfi  rson  i"t   Wri^M,  128  X,  MHin  St, 
11.   h    Sperry,  l^i4-14S  S.  Cjinal  3t. 

Juhn  Atikl  &  Sons. 

J.  C.  rraven. 

Milner   &    Suolier. 
'f.  J,    Poto. 

J.   G.   Tollcrion  ik  Son. 
ASHLAND- 

Wi»    Boreti. 

Clus-Hton    &    Harvey. 
ASIITABITLA— 

(  rosby    Hardware   Co. 

Han    &    Salisbury. 

Paine    BroH- 

J.   A.   Paisley. 
ATHENS- 

AtheHuB  IjiiniVfer  fo. 

FlrLrCiin    Bros. 
BAKBETITON- 

Amerlcrm   Clay   Mfe:.    Co. 

iiarlHTton    Hj^rdwinv   Co. 

C,  S    JobnHoiK 

Miller   Bros 

Paul   &    Herry. 

PrentSss   &    McCoy. 

Murriw    Voiin-;. 
Bi:iJ.AMlE- 

CnrttT   Bro-s. 
BKLI.EKONTAINE- 

BflU-'foiit!ii]U'  SUmt:'  ^    I/hK'   C.I. 

J.    H.    Bus=ih. 

Rnbt      Robrts. 
UELLEVl^E- 

F.  Creech. 
BEREA^ 

Fr<.^d    Brown. 

l^awrenrt-  &  BrJ>?btman. 
BOWLING   GREEN— 

Gto.    Brut  be  r;?. 

Gen,     E,     MtTrer. 

II.  G.  MtreiT. 

Ttie  Snmv    Fluke   lAme   Co. 

Starr  f^us j'ly  Co. 


BRIDGEPORT— 

Ml  later  Bros. 

J(s;^e   Moort, 
BRYAN- 

ChristmEin    Bros. 

Henry    K' rk, 

J.  P.   I. Line. 
liCr-YBCB- 

Samufel   Boneb'akt- 

Wm.  Refd. 
rAhlZ  - 

Ji«hn    Aukernfuin. 

E,    M.    1.01]^   &    Son  P. 

J,    Lk    R'j^ers. 

W.   T.    Wood   &    Son. 
CAMBRIDGI^^— 

The  CambridK*-  Hi rd ware  Co. 

Cnrlfple  Jt   Grim»'.<. 

li.    V.    Qrme. 
C.^NAL  DOVER- 

WiMt,   Enck  &  Co. 
CANTUN— 

Artflefal    Ire  lifc  Slorace  t"V3, 

Wm.  Barber  &  Son  a. 

C&nton  Ftefl  Stifr«\ 

TTrtrrl?cn   Ayf.    Ft  id   Store, 

.Jr.hn  a.   Rfdir^r,  , 

Hb-ani  Sbjjub. 
rAIiTHAGli- 

ij.   McCammon    Bros^. 
CEI^INA- 

J.  W.    Ht'sc  h. 
CHICAGO- 

R     Ht^alh, 

\V.    A.    \Vl]]:ims. 
<   HHJ.ICOTtfE- 
ijrorKe    Bor-rit.    Jr. 

Chlllbothe  Coal  < 'o. 

Chas.    <;opi:»eL 

Chas.  Snyder. 

Union  Coal  Co. 
CIXCiNNATI— 

Alex.  J.  Baker,  Wl'  Gilbert   Ave. 

\Vm.   Bindley,  urd  cS:  Eg|>leslnn  Ave. 

t  "i  I  d   Brevt*v,  l*i!'S  Montrrtse  Ave. 

Bnmi.  rf^    Suf4j(>    .SL-   Tiling   Co.,  4  W. 
4th  Si. 

Bulldta*^  Materia]   Sniiplv  Co.,  13fi  W^ 
4th  St. 


More  (ement  ( 


advertise 

ID 


Id 


than  in  any  other  American  imblica 
ikm.  It  reaches  more  of  the  petiple  who 
buy  or  influence  the  buying  of  femeot 
than  any  other  American  publieation. 


Hati—ContiUHed, 
\  Charles.  I^v5  Harrlsun  Ave. 
James   G.   Ohrlspln   LJttwi   ik   Ce- 
nt Co.,  S2«  Reedy  St. 
Lnnatl  Sewer  Plr>e  Co..    Water  & 
n  Sts. 

Coner  Sui»iil}'  €o.«  1  131-1440 
Jup  St. 

.  Conklinff.  Gilbert  Ave.,  near 
jrt. 

ractorn'   &  BuJ liters'  Supply  Co.' 
\  Stanton  Ave. 
rford  &  t^o,,  1()()T  Walnut  St. 
cJs   M.    Crosby,   711   Plum. 

Grafe.   1635  Bremen   St. 
L.  Granbery  &  Co.,  425  Plum. 
Ip  Hlrseh.  \cm  Eai^ttrn  Ave. 
,  Holley.  3n9  John.'^tfrn  BIcIk. 
t   Howe,   225  Stark. 

KolliriiKr  Co.,  717  Reading  Road. 

Charles     Kuhl    Artificial   Stone 
,  9  W^  Canal. 
L   McCammon   Bros.,   854   W.  «ih 

J.  H  McCracKen  Supply  Co..  Ii29 

Front  St. 

Wm.   Mayer  Co..  U^  W\  2(\  St. 

mire.  Mills  &  Co.,  tS52  W.  Sd  St. 

res  &  Co.,  954  W^  5th. 

res  Lime  Co.,  9^4  W .  oth, 

7.  Mors,   Dumonl  &  McCullough 

Onbnrn,  Jr.  4k  Co.t  Penrl  unci 
fclf^Mtoii  Ave. 

Pease  Co.,  ;^2:{7  Fredunia  Ave. 

a  Ross  Raft,  liiJ  K.  Ml  St. 

I-  Settle  &  Co.,  Station  M, 

tin  Slrltzlnger,     Ljf  k     Run   Pike, 

sen    Tp, 

ry  Stuene,  1610  John  St. 

Chas.  Taylor's  Sons  Co.,   Burns, 

ween  6;h  and  Sth. 

Tehh^T  &  Co..  Blue  Rock  &  Apple. 

H.   WVjlf,   21G7  Central    Ave, 
jEVILLE— 

Bales 
'tisteln  Bros. 

O.  E.  NJles. 
h   Mill   Co. 
ELAND— 

will  &  Bradley,  231  The  Arcade. 
t>bell  Bro3  ,  PennlnKlon. 
ral  Builders'  Supply  Co..  32H  Co- 
ibus. 

Bl^nd     Builders'     Supply  Co..  729 • 
rfleld  BM&. 

'ell  &  Peck,  733  WilUamaon  Blclg, 
naml  Partlniitl  Cement  Co. 
rkimM  Ave, 

ester  Plaster  Co.,  Kirkland. 
nolK   Fort  In  lid    Cement    Co^ 
h  T.  James,  12k!  Elm. 
;jr    ImIuhiI      Lime     nnd     TraoM- 
rt   Co.,   Mer€*aiilllf    II k«   iHilwr. 
)n'9  SiJppb'  &  St-ed  Co,,   ly  Main. 

Hough   &     Co,,     321     Cuyahoga 


Cn„      40S-4ao     \\. 
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flf*vefanfi^Cfm  tin  netL 

Pope  Cement  &  Brick  Co..  Cuyahoga 
Bldg:.  Chaa.  E.  Pope.  Pres.  (Pitta- 
burg:.  Pa.}. 

RoweblliiK  Construction  Co.,  S8  Su- 
perior Bltig. 

Sandusky  Portland  Cement  Co.,  42 
At  water   E^ldK- 

Slovve-Fuller     <  o».     r*i:i     Suiifrtiir 

CLYDE— 

F.   P.   Hurd  &   Sons. 
COLD   SPRING- 

Mo  ores  ik   Co. 
C  QLLl  N  W  OOD- 

B  Rid  win   Bro?, 
COLIIMBUS- 

Acini"      Pit\  lutt 

Amerleiiu    Art    Tile    Co,. 
L,yiiu  St, 

American  Clay  Mfg.  Co,,  315  N,  High 
St, 

Jas.   P.   Carlisle,   10  Amboa   St. 

The  Central  Supply  Co..  WCi-^"^  N. 
HiKh    St. 

The  Columbus  Coal  &  Lime  Co.»  347 
S.    Hifih  St. 

The  Columbus  Macadam  Co.,  31&  Dub- 
lin  Ave. 

Ferris  Steam  Mortar  Wks.,  626  Gallo- 
way Ave. 

ffiiyrienville  Mining  &  Mffr.  Co..  m\ 
\\\   L.ng^  St.- 

PennMylinoifi  Fuel  Co..  S>  NciiE'lit- 
oil.      St*  1A.      Hniiillton,      Mie^r.  t 

E:,  \V.   Parltor.   TrrHM.) 

Jacob  Rapp  &  Va.,  375  S.  High  St. 

Rock  Plaster  Mfg.  Co.  E.  T.  Bing- 
ham.  V    P. 

F,  S.  Slimmel.  50«  S.  High  St. 

R.  Lu    Watson,   71  Vk  EL  Slate  St. 
CONN'EAl  T- 

\Vm.    Balibett. 

W^eldttn    &    Babbett, 
COSHOCTON" 

A.    H.    Thompson. 
CITYAHOGA   FAIjLS- 

Bates   &   James. 

Howe   &    Co, 
DAYTON— 

T.   D,   I5ichelbcrger  &   Sons. 

\\\  S.   Hawthorn. 

C.   A.    Starr,   12Ii-lSl   Wayne  Ave. 
DEFIANCE- 

M.    H.   Gorman, 

Peter    Welgarding. 
DELAWARE- 

Geo,  Clark  &  Son. 

J.    F,    Gardner, 

Wm.    Mathews   &   Co. 

H.  J.   Mc-Cu Hough   &  Co. 

E.   K,   Naylor  Co. 
DELPHOS— 

Keremann  Lumber  Co, 

H.    Ricker   tSfe    Sons. 
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DKNNTSON— 

Komig    Feed    Co. 
EAST  LIVERPOOL— 

W.  H.  Adamq, 

Diamond  Hardware  Co. 

Ea^le  Hardware  Co. 

The  J.  T.   Smith  Lumber  Co. 

Union  Planing  Mill  Co. 
EAST  PALESTINE— 

L,   D,   Crowl. 

H,  J,  Fraser, 

Smith  &  Crawford. 
ELMWOOD  PLACE— 

Elm  wood  Place  Supply  Co, 

Fi-e<3  Man  the 
BLTRIA— 

Hyland  &  Monbach. 

Elyrla  Coal  &  Sewer  Pipe  Co.,  E.   F. 
San  ford,   Prop. 
PAYETTE-^^ 

L.   Ah    Baker, 
FINDLAY— 

Rhamy  &  Miller,  538  S.  Main  St. 
FOSTORIA— 

FoHtoria  Stone  &  LIrae  Co. 

D.  P.  Lloyd  &  Co. 
Seneca  White  Lime  Co. 

FRAN  KLIN— 

P.  P.  Maxwell. 

A.  T.  Meeker. 
FREMONT- 

Q,  Burgoon  &  Son, 

Gottron  &  Cook. 
GALIDN-  •  r^ 

E.  A.   Bryan   &  Go. 
GALLIPOLIS- 

Charles  Frank©nberg. 

Daniel  Heriry. 

Jas.  H.  Karnes, 

Raocwn    Cool    i&nil    Fuel    Co, 

John  C.  Rue. 

Geo.  Schneider. 

Adolphug  Vlney. 
GENEVA— 

C.   W.  Anderson  &  Son,  ^, 

M.  F.  Rose. 
GIRARD— 

A.  E.   Hartzell. 

Henry   Hari.zell. 
GLEKVILLE- 

Elngelhart  FulLon  Co. 

C,   C.   Schellentrager, 
GRBliiiN  FIBLD^ 

Pucker  Co* 
HAMILTON— 

Anderson  &   Shafftr. 

J.  F,  Bender  Bros. 

August  BennlTighofen,  Court     St.     & 
C,  H.  &  D,  R.  R. 

Ohas.  Dlefenbach  &  Co, 

Eugene  Hunter. 

Sleffe  &  Wlrtz. 

F.  J.  Straub  &  Oo. 
HTCK&\aLLE— 

riay  Crowe  &  Co. 
W.  O.   Hughs  &  Co. 
F.    N.    Jeffries. 
Warner   &   Rose. 


HIIJ.SBORO— 

John   Fallon, 
1  RONTON— 

Hay  ward  &  Murdock* 

W.   A.   Murdock. 
JACKSON- 

S.   H,   Hardin. 

T,   W.   Grose. 

McKltterick  Bros. 
KENTON— 

John  Callam  &  Co. 

Robinson  &  Ga«e. 
LAKIGWOOD— 

Builders'  Central  Supply  CO- 

W.  H.  Wing. 
LANCASTER-^ 

N,  R.  Butler  &  Co. 

Henrv  Carter. 

Louis  J.  Snyier. 
LEBANON— 

jjarrett  &  Jameson. 

J.   M.   I-ambert. 

Lewis  Bros. 

Warren  Coal  Co, 
LEErrONIA— 

M    (1  Lodge. 
LIMA- 

Fidelity  Coal  and  Supply   Co. 

Lima  Coal  and  Sewer  Pipe  Co. 

Wataon  &  Co. 
LISBON- 

P,  M.  Armstrong  &  Co. 

Bye  &  Bye. 
LOCKI^ND— 

Jno,   Mueller. 
LOGAN— 

Msdle  &.  McLain. 
LONDON- 

GalUgher  &  Murray, 

John  B.  Van  Wegener,  W.  High  St 
LtMlAlN- 

Lortiln  Lumber  and  Mfg,  Co. 

Penney   Bros. 

South  Lorain  Coal  and  Supply  Co. 
DOUISVILLE- 

Kelm  &  Son. 

Pieraon  &  Metzger. 
MADISONA^LLE- 

Geo.    S.   Payne. 

W.  H.  Settle  &  Co 
MAKSFIELD- 

Barton  &  W^illis,  3S  N,  Main  St. 

Fre<l  iieee,  2m  Spring  Mill  St. 

M.     L.      Branyan     &     Bro,,    167    K. 
Main   St. 

Dill  &  Dllle,  8  W.  Third  St. 

Oberlin  &  Leutzy. 

Voegele  Bros.,  137  N.  Main  St. 
MARION— 

T.  E.  De  Wolf. 

Le flier  &  Bland. 

Marlon  Lbr.  &  Coal  Co. 

Prenderg'ast  Lbr.  &  Coal  Co, 
MARTINS  FERRY— 

L.  L.   Sheehle. 

Scott  Lumber  Co. 
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rSVILLE- 

OTTAWA-                                                                    ^H 

l  Jonea. 

.    G.   C.   Williams  ik  Sons,                                         ^^M 

ifraas  &  FulllnEton. 

OXFORD—                                                                     ^H 

iLeLON- 

J.  E.  Chatten.                                                    ^^H 

^t  water  &  Bon,  1-3  Exchangi  St. 

Johnston  Bros,  &  Co.                                          ^^H 

,  Clementz,  57-69  Canal  St. 

H.  S.  Thobe.                                                            ^H 

.  Seiner,  74  S.  Erle-at. 

PAINESYILLE                                                             ^M 

KA- 

The  Downs  Co.                                                            ^ 

L  \\^ood  &  Co. 

The  S.   R.  King  Co. 

IISBURG- 

J.   E.   Metatger  &  Co. 

re  &  Catrow. 

PAULDING- 

►LEPORT— 

E.  M.  Hawkins. 

T.  McElhenny. 

PIQUA- 

»LETOWN— 

A.  A.  Huber. 

..  Cooch  &  Sons.  E.  Third  Sl 

H.  C.  Reed  &  Co. 

)letrich  &  Co,.  Fourth  St. 

S.  Zollinger  &  Co. 

P.  Gillham,  K  Third  St. 

POMEROT—      . 

I.  Kemp  &  Sons,  Park  St. 

W.  G.  Downle.                                                            ' 

3.  Smith,  W.  Third  St, 

John    Epple. 
John  Geyers. 

E— 

alet  Lumber,  Coal  &  Feetl  Co. 

PORT  CLINTON— 

Ki  JUNCTION- 

Edw.   Bertsch. 

t.  RU^her, 

Granite  Wall  Plaster     Co.        Q.     W. 

7ERNON— 

Beemer.      Prea.      (Clarks    Summit, 

Jerj^on  &  McCreary. 

Pa.),  F.   S.  Culver,   Secy.   &  Mgr.; 

nt  R.   Smith. 
3L.E50N- 

M,   S.     Knight,     Treas.     (Scranton. 

PaO. 
Peter  Johnson. 

Iss  &   Hlldred. 

lONVILDE— 

A.  King  &  Co. 

P.  Ijandls. 

H.  Vorhea  &  Co. 

ARK— 

l.  T.  Evans  &  Son,  35  S.  13th  St. 

FORTSMOUTH- 
J.   B.   Gibson,  82-86  W.  3d. 

Alex  M.  Glockner.  20e  Market* 

J.  C.  Hibba  &  Co,,  lSO-132  W.  2d. 

Jno.  Kaps.  W,  10,  h€iid  Court. 
Clyde  E.  King,  E.  7  &  Kendall. 

3URGH— 

Frank  McGowan.  E.  5  &  Broadway. 

Blet    Liiiinber,    Coal   &    Feed    Co., 
ties  P,  0..  Ohio. 

Portsmouth  Pressed  Br.  Co..  Ill  Mar- 
ket. 

^  COMERSTOWN— 

Smith  Lumber  Co..  1001  Lincoln. 

i.   Bamett  &  Co. 

Webster  Fire  Brick  Co.,  S.  Webster. 

r   PHlL^ADELPHiA— 

Ohio. 

irin£  &  Teiaer. 

RAVENNA- 

1  Royal  Sewer  Plp€  &  Fire  Brick 

jr.   A.   Beimett, 

3.,  B.  F*  Cotter,  Supt. 

H.   K.   Van  Meter. 

A.  Zeeb. 

READING- 

r  STRAITS  VI  DtE^ 

W.   L,   Comor. 

R.  Caiklns. 

Koehl   Bros. 

i.  C.  &  I.  Co. 

RIPLEY— 

k  Hedcefl. 

Th09.  Buchanan. 

Im  it  Co. 

Robt.    Carr. 

5S- 

W.  H.  Reint-rt. 

W-    Eaton. 

Thompson  &  Lewis, 

X..   HeacI  &  Co. 

ROCKY  RIVER— 

Tn    RAT*TIMORE— 

W.  J.  Geiger  &  Co. 

iwster  &  Roirer^, 

Watkine  Bros',  Co. 

JD.    Stoffer. 

SALEM— 

cher  A,  Touns. 

Jas.  Brown  &  Co. 

.WALK- 

Chas. Campbell  &  Son. 

ED   Bell,   Wood  lawn   Ave, 

Heffisellwood  &  Kllng.                                                !| 

Jtitis  &  Stryker.  Whittlesey  Ave. 

Salem  Hardware  Co.                                                  ' 

{Ld  &  Woodwartl,  Unwood  Ave. 

SALINEVILLE—                                                                j 

B.  Tuttle,  N.  Prospect  St. 

Stephen  Biinn.                                                               ' 

•WOOD— 

SANDUSKY-                                                                    1 

n.   L.   Ijan«. 

Art  Foi-ttiind  Cement  Co. 

RLIN— 

F,  B.  Beery,  Sanduvky  Cement  Oo. 

M.    Cole. 

Mariili  A  Co. 

trlln  Coal   &   Lumber  Co. 

! 

The  Wagner  Lake  Ice  &  Coal  Co. 

i 
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SHKI.BY— 
\\\  H.  Murris. 
Will??  &  Mryere. 

SIDNKY- 

Jill).    HciyLTi, 

O.    S.    -Marshall    &    Son, 

Gen,    H-    Worch    Co. 

S()[  TH    BROOKLYN— 

Uates  El 3 vat ur  Mills  Co. 
SPRJNGFlBlI.n— 

EilwaiLl    H,   Ackfrwi^ii.  loS  Umtstone. 

Edward  H.  Ackerson^  138  S.  Lime- 
stone. 

J  no.   M.   BtTiifc^r,  1022  T.rif^onda  Ave. 

Mill^  Broi,\,   lOT  S.   Lim^stoiie, 

Moort^s    &    Co,,    P,    O.    Atldrefis,    Cold 

Tlif  Maores  Lime  Cu»,  N,  W,  C.  Li  Ti- 
de n    Ave   &    Wap^hinetoTi. 
M*  C.  RiiMNfll*  X.  W.  C.  MiiirNtfiii«' 
nnil    Wim-iler. 

Cbas.  T.  Sht^pard.  101  K.  Pleiisant. 
The  Springntld  Coal  iS:   Ice  Co  ,  m  S 

Limestone, 
The  Springfield  Slnnt-  &   Lime  Co.,  2liT 

N.   Plum. 
Ulrick   &    William^:,   111  S.    Limp?tone. 
J.  J.  Webb,  2(J3  Cwlar. 

STRT'OENVILLE- 
W     l\   Davidson. 
MrCiiWan    Pfsis, 

John  OiT  St   Sons. 

strykp:r- 

TVie  Slryker  Ml'ff,  Co. 
TIFFIN" 

Crobtiij*?h  &  Ttftlim   llrUv.   Co. 

Phil   Grummul 

Park  Bros. 

Geo,     Sit- wart, 
■^rOLKDO— 

T?ie  Fred  Bokv  Co.,  IH  St.  Clair  Sc 

The  Buckeye  Lime  Co.,  21)9-210  Cham 
Com.  IJMp'.  John  N(il>le,  Foatorlsi, 
O.,    Pres..:     K.     \'\     Gregg*     Sec.     & 

P.  &  T.   L»effrsaii.   Builders'   Furnish^ 
_     fnK  C<^„  tlT  Water  St. 

J.  Hni'tiTian  &  Son    SiitK  rlor  &  Swan 

Creek. 
W.  O    Hoist  &  Co.,  ^.   Hrle,  between 

Crci  k  iSr  M,  &  E.  Canal. 


M.  G.  RUSSELL  GEiiEHT  PAVING  COM'PAHY 

iSlilewalkA,  driveTvayR,  stabile  lloorft.  brew- 
ery liiOtJrs,  cellarlJittloiJiH..  enKiua  beds.artl- 
HclAlstoiiB  fent'e  liai^eiH.  Ate|»A  at  all  klnda, 
also  comhlti&lion  iiirh  and  >;utter. 

Excel B  all  olhore  hi  beauty  and  durability. 
AH  work  promptly  and  flatisfactorHy  done. 

Phone  10642.   30  College  Ave,    SPRINGFIELD,  0. 

Worka  an  Warder  8i.  bet.  Feuntalu  And 

Limestone  St  a. 
EatabUgbed  1S80,   All  Work  Guaranteed. 


To  ft^t  f',—t'i,,ifi  n  ft  rtK 

ALiiiil  %V  liiitiiiuiin  ItiilliltTM*  Suit- 
Illy  C«.,  l.':>  %.  St.  t  liiir  St.  (A, 
R.  Ku  I  Ilia  till.,  Ih-i'H.:  itlulmrd 
Ktnil,   Si-e>.   and    Tr<-«s4»> 

The  Lime  CSly  t'o.,  V22  The  Spltzer. 

New  Froces.s  Lime  (%.,  Cf*r.  Monroe 
&   L.  S.  ik  M.  S.   Ry. 

Ohio  lime  ijt  Cement  Co.,  2<^}n  t*ham- 
^e^  Commerce. 

H.   H.   VWrv^,  327  Tlir  Nrisby. 

Poiidc!    i^i   Ltster.  2«4  Waiter  St. 

Jaivh  s  Kurmfy.  lis  C«klUn>4Wr>nd  Ave. 

Toledo    \\  hite    Lime   Co,,   5tt   Product 
Exch. 
TliOY— 

'ieo.  W.  Ciinrad  ^  Co. 

K.   J,    l^by, 

Til-.'  Ti'M\    Tilt-  ^;  Hrirk  Co. 
UHHICHWVILLE- 

C.   V.   McClui^key. 

,Iacoh  i'earch. 
I    PPER  SANDFSKY- 

\V.  A.  Gi:«on, 
CUBAN A— 

J,   .1    Anderson. 

Joel  Bates, 

C.  t  .  Creamer. 
VAN   ^\  KRT-- 

JoneB  ik>  Tudor, 

Ivavihe  &   Al^t^acl^. 

Ijowrey,    Hie,stand  it   t?o. 
W  APAKON  ITT  A— 

Jiitm  Whlteman. 
WAHPEN— 

Thi   <"c  real  Supply  Co. 

Gree.'nvvood   &  Co. 

Grenamj  «^r  &  Co, 

Thomaa  Murray, 
WASHlN'rruN  l^nrRT  HOCSE— 

A     V.    Ilenklc. 

tito.    F.    Robtneoii. 
V^'AI'BEQN 

i'alrnrr    &    I'almer. 

F.    R.    Smallman. 
WAVEFiLY™ 

Geo.    .ti:iUL'rsacris. 

Gehrea   I'ros. 

I  ee    Pre    Milling   Co, 
U'KldJXGTON— 

BtjwUi-   it    Hall. 

J.    11     Sheltcy 

J.   R.    Sherman.   .Jr. 
WELLSTON— 

A,   B.   Leach. 

Oldii    J^uiJdins:    Vn. 

Wi'dsiori    l^umber   Co, 
WELLSVILLE— 

S-   1-   Ebrnds. 

C.    V     Shoub. 
U  ILMiNGTON— 

Adams  Hardware  Co. 

Tom    Darbyssliire^. 

Joshua  JefTerles. 

W-  J,   Slack. 

J.   \\\  Siiarks, 
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WOOSTBR— 
a»-»y    &    Son. 
Mlnelewood  Coal  Co. 
C.  D.  Smith  &  Son. 
Wacher  Bros. 

Cayey  &  Casa.d. 
John   FarreU, 
Maddux;  &  Co. 
YOUNGSTOWN— 
Ilrlar  Hill  Ipoh  St  Coal  Co, 
John  Buehrie,  W.  Federal  St. 
The  Granite  Wall  Piaster  Co.,   Geo. 

Bremer,     Pres.      (Clark's      Summit 

Pa.);    F.    S.   Culver,    Sec.   and   Mg^r. 

(Port  Clinton,  O.) 
Tlie  Wileh  Hazel  Coal  Co.,  362  Fed- 

eria    St 
The    Tonngstown    Ice    Co.,    120    W. 

Commerce  St. 
ZANESVILLE— 
Adama  Broa. 
W.  B.  Harris  &  Bros. 
T.  Li.  Moorehead. 
F.  M,  Townsend, 

OKLAHOMA  TE It R ITO R Y, 

OKLAHOMA   CITY^ 

A.  M.  DeBolt. 

W.   W.   GreeiL 
PERRT^ 

J.   H.  Buller. 

F.   F.  Edwards. 

Poster  Lumber  Co. 

Long  Bell   Lbr.   Co. 
PONCA  CITY" 

Long  Bell  Lumber  Co. 

W,   M.   Pond. 

ALBANY- 

Foshay  &  Maaon, 

Hopkins  Bros. 

Stewart  &  Lox  Hdw.  Co. 

Woofiworth  DruK  Co. 

S,   E.  Young  &  Son. 
ASHLAND- 

H.   S.  Evans. 
BAKER  CITY— 

P.  Basche. 
CORVALLIS— 

S.  L.  Kline. 
GRANT^S  PASS— 

Hare-Rldder  Hardware  Co. 
MOBO— 

M.  M.  Comp. 
PENDLETON— 

Borfe  &  Light. 

R.   Forsten 

T.  C.  Taylor. 
PORTLAND— 

Bslfour,  Guthrie  St  Co.  fWalter 
J.  It  am  At  i?eii.  purlner.) 

The  J.  McCniken  Co..  401-7  Irving  St. 
John  McCraken,  Pre«..  Jas.  R.  Mc- 
Craken.  Sec.-Treas.,  E.  H.  Mc- 
Crakeiij  Mgr. 


Portia  nd—  C<m  tinue<h 
Meyer  Wilson  &  Co.,  let  Natl,   Bank 
bldg. 

C,  W.  Nottingham. 
BALEM— 

D.  S.  Bentlay  &;  Co. 
John  Huirhes. 

THE  DALLES— 
Hugh  Glenn. 
Joseph  T.  Peters. 
Waaco    Warehouse   Co. 

punwsylvania, 

atj:.egheny— 

Champion   Wall   Plaster   Co.. 

A-  U.   Corde.   Nixon  and  Manhattan 
sts. 

Barrett  Mfg.  Co.,  1131  Rebecca  St. 

Duncan  &  Porter,  315  Sandusky  St. 

Fitzgerald  Plaster  Co.,  212  Anderson 
St. 

J.  P.  &  E.  A.  Knox,  Juniata  St.  and 
Preble  Ave. 

Murray  Bros..  20  Lacock  St.,  E.  A, 
ALLENTOWN- 

John  Berry  &  Son,   Union,   opp.   Jor- 
dan St. 

Jas,  F.  Butz,  Gordon  &  Jordan  Sts. 

Coplay  Cement  Co..  B.  &  B.  bldg. 

M.   C,    Bbtaecke     Hardware     Co.,     606 
Hamilton  9t. 

Lelil^li  Portland  Cement  Co, 

Albert  S.  Weller,  L.  V.  &  Terminal 
R.  R. 
ALTOONA— 

Canan  Building  Supply  Cto. 

Canan-Knox  Supply  Co. 

John  Halton. 
AMBKKR— 

J.  Watson  Craft. 

K   T.   Davis, 

David  Knipe. 

Geo.  W.  Niblock, 
APOLLO- 

G.  J.  BortK. 

S.  W.  Hamilton. 

H.  P.  Wood. 
ASHLAND— 

P.  E.  Buck  &  Sons. 

C.  A  J.   Letble. 
McConnell    &   Bro. 
H,    J.    Stief. 

ASHLEY— 

FHory  &  Hemmeh 

J.  E,  M&reey. 

Aaron  Seorfors. 

W.   W.   Vincent  &   Son. 
ATHENS— 

D.  J.   Macafee. 
BANGOR— 

Bangor  Lumber  &  MIg.   Co. 
Snyder  &  Houck. 
C.  C.  &  F.   S.  Wise, 
BEAVER- 
Simpson    &    Ine^ram, 
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BKAVEK    FALLS— 

F.  F.    Brierly, 
W.   J.    DavidsQn. 
Pear  so  Q  &   Bon. 

BEDFORD^ 

Cleaver  &   Galley. 

David   Holderbaum. 
BEIJ:^EFONTE- 

Dan'l  Irvin's  Sons. 

McCalmont  &   Co. 

Potter  &  Hoy. 
BETHKEHEM- 

Black  Diamond  Coal  Co.,  Main,  S.  E. 
Cor.    River  St..   W.    B. 

EI  J.   Gerlach,   60  Water  St. 

Geo.  F.  Stahr,  59  S.  Main  St..  W.  B. 
BIRDSBORO- 

Mlller  Bros. 

.John   W.   SI  1pp. 
BLAIRSVII*LE— 

C.  F.  Murray. 

T.  G.  Murray. 
BLOOMSBURG— 

Moyer  Bros. 

H.    G,    fiupplee, 
BIX58SBrrRG— 

Clark  &  Jones. 
BRADDOCK— 

McCrafly   &  Rosser. 
BRADFORD— 

K  A.  Pisher  &  Co..  92  Main  St. 

Louis  Langwortliy,  71  High  St. 

W.   S.   Roblson,   143  Main   St, 
BRl  STOL- 
EN M.  Pelrce. 
BROOK  VII-LE— 

McKnIght  &  Son. 

G.  A.  Pearsall  &  Son. 
Geo.  L.   Sandt. 

BUTLER— 

H.  J.   K1iiiK]€-r  &   Co..  urn  E3.   JpU 
feTson  St. 

W.  S.  McCrea. 

Geo.  SchafTner. 
CALIFORNIA— 

California  Builders'   and  Supply  Co. 

C.  W.  Savage  &  Co. 

CAMBRIDGE  SPRINGS— 

Bolard  Bros, 

Smith  St  Wllber. 
CANON  SBURG— 

W,  J.  Elliott. 

Munncll  &  Touni:. 
CARBONDALE^ 

Mills  Bros. 
CARLTSLE- 

H.  A.  Barr,  3  Hanover  8t 

Blxler  &   Sona. 

'Wagoner  Bros,,  N.  Hanover  St. 
CARNEGIB- 

C.  A.  Foster. 

J.  J.  Smith. 
CATASAUQUA— 

G     B,    F.    Delly. 

Daniel   Milson. 


CHAMBERSBURG— 

Coyle  &  DlehJ, 

W.    C.    Finney. 

H.   S.    Gilbert. 

HIteahew  &  Co. 
CHARLEROI— 

Lee  Lutes. 

A.  R,  Mountser. 
CHEBTER— 

D.  M,   Bunting. 

Chester  Lumber  and   C 

Stacy   G.   Glauser. 

L.  W.  Wood  ^  Bro. 
CLEARFIELD- 

F.  Johnson  &  Bro. 

McCullough  &  Co. 

Powell   Bros,   rft  Jo  well. 
CLIFTON  HHIOHTS— 

Walter    Jones. 
COATESVILLE— 

N.   Lukens. 

W,   W,   Maat. 

V.  B.  Pownell. 
COLUMBIA— 

atoiier  &  HaJl   Hdw.  Co. 

Hiram   Wilson. 
CONFLUENCE- 

V.   M.  Black  &  Co. 

C.  W.  Kurtz. 
CONNELLSVILLE—  ^ 

J.   R.    Balaley,  ^B 

Calhoun   &  Co.  ^1 

Fayette   Lumber  Co.   Ltd. 

South  Connellaville  Lumber  C< 
CONSHOHOCKEN— 

Wnx   Davis,  Jr..  &  Co. 

Evan  D.  Jones  &  Co. 

Wm.   Potts  Jones. 

8.   and   J.    Fugh. 
CORRY— 

Barlow   HdW*    Co. 
eOUDERSPORT— 

Doane   &   BsLrnes. 

H-  J.  Olmstead  &  Sons. 
CUHWENS  VILLE— 

Jacob    BUser. 

Fred  J.   Dyer  &   Co. 
DANVILLE— 

S,   F alley  &  Co. 

Wei  liver  Hardware  Co.,  P. 
Pres.;    W-    W,    Weill ver." 
Mffr. 

DARBY— 

Darby   Mortar   Co. 

Gottshall    &    Morgan. 

Oscar  Thurston^ 
DBRRY- 

Ballantyne   &   Co. 

Derry  Hdw.  Co. 

Geo,  Mo  wry. 

S-   B.    Pliier, 
DO  Y  L  ES  TO  WN" 

Jamec  Barrett. 

W.  H.  Randall. 
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BU   BQIS— 

HASTINGS-                                                irf^H 

Du  Bola  Hard  wo  re  Co. 

Sluttmatter  Bros.                                    ]^^^H 

DiJ  Bols  Iron  Works. 

HAWLBY—                                                 ^^^1 

Hibner    &    Hoover,    Loue   Ave,    and 

Guinn   Bro8.                                                ^^^^H 

Brady  St. 

Haw  Ley  Glass   Co.                                    ^^^H 

Moylthray  Bros, 

HAZELTON-                                                          V 

F.   W.  Protliero. 

J.  C.  Bright  &  Co.                                              ■ 

KA-BT   DOWNINGTON^ 

a.  Y.  Fre^aerJck.                                                ■ 

Griffith    &    WoUerton. 

Hcizelton  Machinery  &  Supply  Co*             ^M 

EASTON— 

HOLLtDAYSBURG—                                           ■ 

Easton   Lime  Co. 

J.    B.    Condron.                                                   ^| 

HAST  STROUD9BURG— 

John   H<    Law.                                                        ^^| 

ElBJ^t  Btroudsburif  Lrumber  Co.,  Ltd. 

ifOMKSTKAD—                                              "^^^1 

A.  W.  Lroder  &  Sons. 

Samuel   Hall.                                                ^^^^^1 

EMPORILTM^ 

Kennedj,^   &.  West                                      ^^^H 

I.   K.   Horkley. 
EPHRATA— 

Daniel   Von  Nleda. 
EBIE- 

S,  8.  Burton,  fl  West  8th  St. 

HONBSDALE-  ^^H 
Dodge  &  Erk.  ^^^H 
W.    W.  WESton.                                            ^^^H 

HUGHESVILLE—  ^^^M 
J.  J.  BrenhoUz.  ^^^H 
Jerc^mlah  Kelly.                                           ^^^^H 

DennJg  McCarty,   cor.  16th  &  Wayne 
Sta. 

Erie  Hard  Wall  Plaster  Co.,  foot  of 

J.   J.   Malopv  &  Son.                              ""^^^^I 

French  St. 

HUNTINGDON—                                           ^^H 

Kraft  &  Walt  her,  cor,  I9tb  &  Parade 

Africa  Broa.                                                 ^^^^H 

sts. 

S.  B.  Chaney  £t  Co.                               ^^^H 

Saltf^mnn  6^  Austin,  13th  &  aassafraa 

B.   F.   Fink.                                                  ^^^1 

St. 

C-  H.  Miller  Hardware  Co.                   ^^W 

0,   C,   Thayer  &  Son,   Cheater  St.   & 

INDIANA-                                                             ■ 

R.   R. 

Keiler  &  Jamison,                                              H 

EVERETT— 

J.  L.  Orr.                                                               ■ 

Cottaire  Planlnp  Mill  Co. 

J.  M.  Stewart  &  Co.                                        ^ 

PRANKLIN- 

mwiN-                                            ^^^M 

R.  D.  Howard. 

U  C.   Fox.                                                  ^^^M 

Geo.  S.  King-. 

JENKINTOWT^-                                          ^^H 

■  KREEI.AND- 

Thofi.  NicholHcn  &  Son.                                    ^M 

■      ^Wm.  Blrkbeck. 

Smith  &  Schlvely.                                            ^| 

"       Freeland  Lumber  Co.               * 

JERMYN—                                                     ^^^M 

'Wm.  E,  Martin. 

Peck  Lumber  Mfg.  Co.                             ^^^H 

FREEPORT— 

JOHNbS'lUWN-                                              ^^^1 

K     John   L.   Long. 

A,  J.  Hawi»  &  Son.                                    ^^^1 

■     r>.  a.  &  High  Wallace. 

R,  D.  Jones,  117  Haynes  St.                   ^^^H 

■  GALJ.TTZIN— 

R.  R.  Thoma»  Sc  Klnzey.                        ^^^^M 

H      Thorn  ail  Mc  Govern. 

Jolin  HV.   Wattera.                                    ^^^| 

■      Shilling  &  Dawson. 

KINGSTON—                                                   ^^^^M 

GBR  M  A.NTO  WN— 
Walter  Bowdllch,  Haines  &  Boynton 

ThoB.  Wright,  Cy.  Bngr.                        ^^^H 

Sts. 

KJTTANNING—                                             ^^^| 

GIRARDVILX.E— 

DauKherty  Bros.'  Brick  Ca                            ^M 

John  B,  L-lebig. 

Heilman  Bros.                                                      H 

GREENSBURG— 

E.  R  Hlleman.                                                  H 

Geo.  W.  Good  &  Co. 

R.  A.  Hileman.                                                   H 

^      John   Shoemaker. 

McConnell  &.  Lruker.                                    ^^^^H 

B     Almon  R.  Youn^. 

Jas.  McCullough,  Jr.                                ^^^^H 

■  GREEN  VILDE— 

KUTZTOWN—                                               ^^^1 

H     H.  H.  Emery. 

Walt  B.  Bleber.                                           ^^^^1 

H     Lfivlngston  &  Moyer. 

Kugene  P.  De  Turk.                                 ^^^^H 

■     Packard  Hardware  Co. 

N.  8.  Schmehl.                                           ^^^H 

■  HALLrSTBAr>— 

LANCASTER-                                                          V 

■  ,  E.  H.  B.  Roosa. 

F!inn  &  Br^^noman.                                            ^1 

■  HARRI8BURG" 

E  O.  Henry. 

■     Gerlock  &  Lutz.  812  Market  St. 

Herr  &  Snavely. 

^      C.  H.  Rhoada.  7th  &  Brlgga  Sts, 

Marshall  &  Renglex. 

J.     E  Rhoade,     Cowden    &    Forater 

Rellly  Bros  &  Ranb. 

BU- 

Slelnnan  Hdw.  Co. 

J,  M.  Rhoads,  Poster,  n^ar  2d  St. 

Stoner,  Shrelvor  &  Co. 

J.  F.  Schlayer,  999  N.  Sd  St. 

W.  D.  Spreetor,  Son  &  Co. 
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LrANSDALE- 

James   Brady. 

G.  Jenkins  &  Co. 

G.  Li.  Thompson. 
LANSDOWNE—  '     * 

Garrett  H.  Lewis. 
LATROBE— 

P.  H.   Doherty. 

Kiser  &  Kline. 

Pores  Hardware  &  Plumbing  Co.,  226 
Railroad  St. 

P.  H.  Saxman. 

A.  J.  Steele  &  Bro. 
LEBANON— Gamber  &  Failer. 

Geo.  Krause  &  Co. 

B.  F.  Patschke. 
LEHIGHTON— 

Lehigh  Coal  «&  Hardware  Co. 
LEWISBURG— 

C.  Dreisbachs'    Sons. 
LEWISTOWN— 

F.  G.  Franciscus. 

J.  B.  Selheimer. 
LINDSEY— 

W.  T.  Rodgrers. 
LOCK  HAVEN— 

Joseph  Candor. 

LYKENS- 

Rumberger  «&  Son. 
MAHANOY  CITY— 

Ball  Bros. 

Seligman  &  Co. 
MANHEIM— 

Abram  Kline. 
MANSFIELD— 

Asa  Cleveland.^ 

A.  R.  Decker. 

Myron  Mills. 

Morgan  E.  Rose. 
MARIETTA— 

Miller  «&  Co. 

Stump  «&  Mueller. 
MAUCH  CHUNK- 

P.  J.  A.  Binder. 

Chas.    Neast. 

Nathan  Sterner. 
M'DONALD- 

McCarty  &  Robb. 
M'KBESPORT— 

Bowman  Bros. 

John  Hurrell's  Sons  Co. 

Kelly  &  Dry. 

W.  D.   Reed  &  Co. 

John  Serena  &  Co. 


ITKEES  ROCK— 

J.  E.  Digby  &  Co.,  10  Chartiera  Ave. 
MBADVILLE- 

Marcus  £<lllis  &  Son. 

K  Lf.  Irvin. 

C.  P.  Harris. 
MEH^IA- 

Ball  &  Rhodes. 

Hawley  &  Snowden. 

C.  Frank  Williamson. 
MERCER— 

Carter  Bros. 

A.  J.  McKean. 

Mercer  Milling  &  Lbr.  Co. 

A.  Newhall. 
MIDDLJEaX)WN- 

A.  B.  Croll. 

Hoff  &  Raymond. 
MILTON- 

John   W.    Brevy. 

H.  Judson  Raup. 
MINE3RSVILLE— 

a«o.  Ball. 

Geo.  Y.   Brown. 

Lytle  Stove  Co. 
MONONGAHELA  CITY— 

Downer  Bros. 

Albert  M.   Gregg. 

T.  S.  McCurdy. 

Moore  Saw  &  Planing  Mill  Co. 

Yohe  Bros. 

MONTROSE— 
Billings  &  Ryan. 
Cooley  &   Son. 

MOUNT   JOY— 

J.   H.   Buohl. 

Gabriel  Mover. 

H.  S.  Newcomer. 
MOUNT  PLEASANT— 

Kalp  &  Mechling. 

W.  H.  Smith  &  Son. 

J.  A.  Stevenson  &  Co. 
NATRONA- 

N.   Hoohey. 

F,  S.  M.  Co. 
NAZARETH— 

Franklin  J.  Hahn. 

Jacob   Messinger. 

Phoenix  Cement  Co. 

Edward  J.  Unangst,  Broad  and  Bel- 
videre   Sts. 

Franklin   P.    Wunderly. 
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NEW  BRIGHTON— 

R.   D.    Hunter   &   Co. 

Martsolf   Bros. 

G.  W.  MartsoJf. 

P.    W.    Richl. 
NEWCASTLE— 

Balph,   McFarland    &   Co, 

Ktrk  &   Smith  Go. 

Marshall  Broa* 
NEW  KENSINGTON— 

H*   A.   Klineren  smith. 

Masters,   tioblaon  &  Hardy. 

J,   S.   McKean  &  Son, 
NEWPORT— 

Alvin  Jones. 

Frank  Flclce. 
NORRISTOWN- 

Geo.   Sigler. 

NORTH  EAST— 

Rlafne  &  Mackay. 

Wm.  Scouller, 
NORTHUMBERLAND-. 

Clias.  BoUBt, 

W.   H.  Delhi. 
OAKDALE- 

OakdaJe  Lumber  Co, 

R.  Wallace  &  Bro, 
OIL  CITY— 

Caldwell  &  Borland,  343  Elm  St. 

Earp  &  Kelley  Lumber  Co.,  275  Elm 
St. 

Grcenfleia  Coal   &   Lumber  Co.   (not 
Inc.) 

Kern  &  Co, 

W*  L.  Roe^is. 

United  Lumber  &  Coal  Co,   (not  Inc) 
OLYPHANT— 

M.   D.  Brown  &  Co. 

Laily  Bros. 
OXFORD— 

9,  R.  Dickey  &  Co. 

H.  P.  Passmore. 
PASCHALL- 

Geo.  Kyleu 
PATTON— 

Geo,  S.  Good. 

Fatton  Clay  Mfg:.  To. 
PEN  ARQYI^ 

R.  S.  Carrell. 

Ffizgerald,   Speer  &  Co. 
PENLLYN— 

J.  W.  Lutz. 

Alani  Mathias, 
PHILADELPHIA- 

Alma  Portland  Cem<?nt  Co,,  1112  Real 
Estate   Trust   Bklg. 

Alptkn    Portlanil    Cement   C<t*t   ES03 
Beta    RldK. 

H.  M,  Ambler,  P.  &  R.  Ry,,  Warnock 
&  Susquehanna. 

American    Bitumastlc    Enamels  Co., 
3111^  Walnut  St. 

AnierlGfiti   C-etnent  Co.,   22   S.   IStli 
St. 


Ph  ilfi  rif  tj  i  h  ia — Cu  h  ttti  ti  et  L 

American  Mason  Safety  Tread  Co., 
eas  Mutual  Life  Bld^. 

AmeHraii  Stone  &  Buildera'  Supply- 
Co. ,   2101   N.    American   SL 

Amies  Cement  Paving  Co.,  Broad  & 
Arch  &t.^. 

Atlftft  Partlnml  Cement  Co.,  716 
Harilioii  Bldjfft 

James  Beatty,  2U  York  St. 

James  E,  Beatty,  172  E.  Chelten  Ave. 

BonneviHe  Portland  Cement  Co.,  130T 
Real   Estate   Trust   Bldg, 

Cyrus  Borgner  Co.,  23d,  ab.  Race  St. 

Harris  Bortel  &  Co,.  S013  Market  St. 

Bourse  Exhibition,  9.  Fourth  &  a 
&th,  bel.  Chestnut  tfe  Market. 

Walter  Bowdltch.  206  R  Haines 
Gtn. 

Walter  T.  Bradley  &  Co.,  9th  beU 
Glrard   Ave, 

Sanuel  P.  Budd,  1019  Pasayunk  Ave. 

Builders*  Specialty  Mf^.  Co.,  Ltd.^ 
136  a  4th  St. 

Builders'  Storage  &  Supply  Co..  1547 
N.  Hutchinson. 

Philip  Carey  Mfg.  Co..  223  S.  8th  St. 

Robert   Coane.    307   Fidelity   Bldg. 

Commercial  Wood  &  Cement  Co.,  Gl- 
rard Bldg, 

James   Corr  &  Co.,   211   York, 

C.   A.  Cox's  Son?,   213T  N.   American, 

Coplay  Cement  Co,,  305  Glrard  Bldg. 

F.  A.  DahoIL  Land  Title  Bld|?. 

Paul  A.  Davis.  Jr..  135  N.  Water  St. 

IVm,  J.  OnnnlclHOU,  t5«3  Betsi  Bldfif. 

Corn  el  his  Dougherty,  12in  3.  7th  St. 

Drehmann  Pacing  Co.,  2623-31  Parrish 
St. 

Morris  ebert,  302  IVHliiiit  St. 

Edgar  J.  Ellis,  74  3,  Broad  St. 
Edison     Portland     Cement     Co.,     615 

Glrard  Bldg. 
Eclipse  Cement  &  Blaclclng  Co.,  1238 

Belmont  Ave. 
R  H.  Fairlamb  &  Co.,  115  S.  30th  St, 
Henry  Ferralh  1117  S.  47th  St. 
Peter  J.  Foley,  2»>18  N.  €th  St. 
M.  M.  Fox  &  Co.,  Christian  St.,  whf. 

«eh- 
9a  ma  el    H,   Frcncli   A     C*>.*     YovlE 

Ave.,    4tli    and    CallowlLllI, 
Frederick  R,   Gerry  Co,,  1835  Market 

at. 
Globe  Fire  proofing  Co.,  449  Philadel- 
phia Bourse, 
Hanley,  White  &  Co.,  2730  N  Broad 

St. 
Alex.  Y.  Hanna  &  Co  ,  f05  West  End 

Trust  Bldg. 
TVni.    Q,     Hin-trniirt     €eiiient     Co.* 

1112  Rettl  F^Ntnte  Tru»t   Bldfc. 
J.    H.    Hlnkk'    &    Co.,    Americ^in     & 

Cambria  Sts, 
George  Halssbaur,  1340  Seltzer  St. 
LoulB  A.  Kellich,  SOO  Betz  Bldg. 
Chaa.  Kelley,  hn2  French  St. 
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PhiUuielp  h  ia— Ctm  f  in  nrrL 
L  W.  Kenderdlne  &  Bro..  24  S>  7th  St. 
O.    W.    Ketcham,    Wj    Builders'    Ex- 

change. 
Fred  Kiiife^  3424  Chestnut  St. 
Knickerbocker    I.ime   &   Mortar   Co., 

366  Ninth   St. 
James  Kriowlan,  45  N  13th  St. 
Wm.  Krause  &  Sons,  2129  American. 
Lawrence      Cement      Co.,      Harrison 

Bide, 
Lee  &  EdRc.   14  S.   Broad   St. 
liCHleT    A:   TFlnkle   Co.,   Sa    S,    ISth 

St. 
John  Lucas  &  Co,.  4th  &  Race  St. 
Lukens  &  Yerkes.  204  Girard  Bldg. 
Hrrntihelmer      Portia  ndl       Cement 

Co.»  a02  "IValitiit  St. 
Hueh  Martin,  1133  Winton  St. 
Henry  Maurcr  &  Son.  24  S.  7th  St. 
Geo.   W.  McCaully  &  Son.  20SQ   Mar- 
ket St. 
Antliouy     Meng-     &     Co»,     l(t&     S. 

fi^rout  Si, 
Merrltt  &   Co.,   1024-34  Ridge  Ave. 
Howard  M.  Murphy.  1543  Newklrk  St, 
Geo.  F,   Murray,  905  Oxford  St. 
National  Supply  Co..  703  Wilherspoon 

Bld£. 
Eugene  E.  Nice,  2T1  S.  2d  St. 
B.     M.     \ic*hf>la!«  .  3*^14     Coluiiiliiu 

Parrott  &  Miller,  526  S.  Sth  St. 

Howard  PI  acker. 

Robert  Patterson  &  Son.   Cherry  St., 

whf, 
Philadelphia  Clay   Material   Co..   48th 

and   Merion  Ave. 
Plioeiilx   CeiniMit    Co.,     1112     Real 

E!«tnle  TruMf  Dldir. 
Quaker  City  Mortar  Co.,  50  N.  23d  St. 
Jolin   W.    Rapp.   911   Harrison    h\6s. 
Rlgby  Cement  Co,.  1232  S.   Penn  Sq, 
Thomas  Robinson  &  Co.,  301  Church 

St 
P.   H.   Roney  &  Co.,   BlU  Croz-^r  bld^. 
J.  W.  Rutan,   315  Head  Bldi>. 
Saars.  Humbert   &  Co.,   Fidel iLv   Mu- 
tual   LJfe    Bide:, 
B,  P.  Strarlley,  1712  Market  St. 
Jacob  Scliwartz,  2306-S  N.  27th  St. 
Einst  Srholss.  1407  N.  Camac  ST. 
Smedlfy  Construction  Co.,  711  Stephen 

GIrard  Bldg. 
Chas.  E.  Smith,  42<i  K,  Ojrard  Ave. 
Edwin  A.    Smith  &   Son.   1017   l^Yank- 

fort   Ave. 
Rufus  R.  Thomas  &  Co.,  lSi>l  Market 

St. 
Standard   Plastic   Mfg.     Co.,    404   Gfr- 

ard   Bldg. 
a  A.  Stonrback,  1328  X,  .9th  St. 
R  H.  Thomas,   Builders'  KKcbfings. 
Chas    P.  Tomlinson.  12,i7  Arch  St^ 
Jacob  L.  Tyson.  t>i)Li  Jefferson  St. 
TT,  S,   Fireproof  W«.>od  Co.,   22IS  Race 

8L 


Fkiktih  fp  h  ia—  Con  I  i/t  aetf. 

Van  Stan  3  Stratena  Co,,  810  N.  26th 

SL 
Victor  F.  Van  stan,  1W7  Ridge  Ave. 
a,  R.  Xps1^i5,  309  Builders'  Exchange. 
VolJmer    &    Register,      716      Harrison 

Bide. 
Vulcanite    Portlftntl    Cemeiiit    Co., 

TTtS  Marl£«-t  St. 
E.  A,  Waddy  &  Co.,  1112  Betz  Bldg. 
Henry   Wagner,   1130  Frankford  Ave. 
Clinii.      Wiirner     Co.,      liOII     I^aml 

Titio  iiitler. 

Warr£=n-Ehret    Co.,    1310   Land     Title 

Bldfi. 
\\  m.  B.  Wlllams.  1545  N.  Marshall  St. 
PHOENIXVILLrE— 
N.  H.  Benjamin  Co» 
Gas w (J  11   &  Moore. 
Harry   Morris. 
John   M.   Wilkinson, 
Albert  Yerkes. 

prrrsBURG— 

Allegheny  Co.    Builders'    Supply   Co., 

1S06  Josephine  St. 
W,    J.    Baughnmn,     Small  man.     near 

2J^th    Si. 
Mrs.    W.    J.    Baughman,    i^SfH    Station 

St. 
Reed    F.    Blair.    Lpwss    Block. 
Buray  &  McNeill,  630  Standard  Bldg. 
Cast&lla     PortlniiU      CettiA^nt     Co., 

701    Pnblli-atlon    »tilR. 
t>ok  &  Fair,  7A1  BmUh  Blk. 
East  End  Supply  Co.,  125  Fi"ankstown 

Ave. 

C.  A,  Foster,  1st  St.  &  R.  H,  Drpot 
The   Granite   Wall   Plaster  Co.     Geo. 

W.  Beemer.  Pres.,  Clark  Summit, 
Pa.;  C.  Graham,  V'ice-Prea, ;  T.  E, 
Culver,  Secy.  &  Treaa.,  Port  Clln- 
toti,   Ohio. 

Hep]>install  &  Marquis,  Lii>ertv  Ave. 
&.  32d  St 

lIouMton  BrnM«,  CISil  nt  iiutl  P^  R.  R. 

D.  J.  Kennedy,  irj^>  Frank;?town  Ave. 
W^lllam    T.    Leggett    Co..    1025     Lib- 
erty Ave. 

Logan-Gregg^  Hardware   C^o,,    135  7tli 

St. 
McDowell    Mfg.    Co. 
L.  a  McKalilp  &:  Co..  12th  &  Pik€  St 
Miller,  Mason  &  Co.^  627  Park  B\6g 
A.  G.  Morris  Lime  &  Liinieston^  Co.. 

18  2d  National  Bank  Bldg. 
H.  A.  Noah  Co.,  20  Schmidt  Bidg. 
Patterson  &  Co.,  1222  Grant  Ave.,  B. 
James     R.     Pltcairn,     805     Hamilton 

Bldg. 
PlttHbni'K:     Jt     BnlTalo    Co.,    Park 

Bldfif. 
Pittsljurg     Bullder-s'      Supply   Co..  5lM 

German  Natl   Bunk  Bldg, 
Po|ie    Cf^ment    ^    llrick    Co.,    4Sl 

Wood   ;§t.,  4itlt  floor.       R.  A.  Rnl- 

unit,  Mfi-r.  Ceiiietit  Dept. 
West  &  Wilson,  715.S  Finance  St, 
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IN  CEMENT.                                      4U        ■ 

PUUb  urg^Cf}  ntinued. 

^STcra  «  fo  in— Co  nti  n  ued.                                                 ^H 

WIHiama  k  Co.,  304  Water  St, 

Hunt  &  Connell  Co.                                          ^H 

W.   If.  William     &  Co.,  308  Duquesne 

Luther    Keller,    SU    W.    Lackawanna          ^H 

J    F,  YounB.  34th  St.  &  A,  V.  Ry. 

Ave.                                                                     ■ 

PITTS  TON— 

Paragon   Piaster  &   Supply  Co.,  1500          ^| 

J.    E.   Patterson   &   Co.,   274   N.   Main 

Alhrlght  Ave.                                                     H 

POTTbTOWN- 

Peck  Lumber  Mf^.  Co.,  101  E.  Mar-          ^M 

J.   Fegely  &  Son. 

ket  St.                                                                 ■ 

POTTS  V1LJ.E— 

Price  &  Howarth.  IWl  N.  Washington          ■ 

J.   C.   BriKbt  &  Co. 

Ave.                                                                     ^M 

D.  L.  Efilerley  Sons. 

Scran  ton    Fire    Brick   Co.,    Nay   Aug           ^M 

Chas.    VV.   Miller. 

Av,     N.    Green    Rdy.                                          ■ 

Ij.    C.    Tbotnpson,    Centf*r    &    Mnrket 

Scran  ton  Vitrhied  Brick  Mfg,  Co.           ^^H 

PUNXSUTAWNEY- 

Bhret,  Warren  &  Co.,  321  N.   WaBh-»  ^^^H 

O.   H.  Nordatrum, 

inj^ton  Ave.                                                 ^^^H 

Punxautawney  Hdw,  Co. 

Washburn,  WiUlamg  &  Co..  lia  Mer-         ^1 

Robinson   Hdw,   Co. 

den  St.                                                               ■ 

T,  M,  Williams. 

J.  B.  Wooslsey  &  Co.,  312  Forest  Ave.           H 

Q  U  A  KE  K  TO  W  N — 

SEWTCKLFY-                                                           ■ 

B^l\  Acney, 

S.  A.  Chamberlin.                                                ■ 

Levi  O'Brien, 

Aldrn  Hays.                                                              ^M 

C.    H.    WalD   ^    Bro. 

SHAMOKIN-                                                             ■ 

READINO— 

Bou^hner.  Goodwill  &  Co.                                 H 

Hri-hL   &    Co. 

J.  H.  Conley  &  Sons.                                          ■ 

John    Fox   &   Co. 

Jf^s.  W.  Kessler.                                                       ^M 

^      Griner    BrOii, 

FT^d  KuTiier,  542  Dinmond  St.                    H 

■       Hoff   &    Bra. 

Shamokin   Hdw.  Co,                                             ^H 

"       Charles  EX  Miller  &  Son,  foot  Chest- 

WiLirrnn  linger.                                            ^^^^^| 

nut-«t. 

BHARON-                                                         ^^^1 

Keadins:  Tjime   Co. 

WallLs  &  Carley.                                         ^^^H 

J*  Ij,  Repplier,  53fi  Penn-st. 

A.  WiBhart  &  Sons.                                 ^^^^H 

Stichler   Hanlwar**   Co. 
H  RENOVO— 
■      J.   H-   Baird. 

SHARP9BURG-                                             ^^H 
Henry  Ferla.                                                 ^^^^| 

V      A,   H.   Stevenson. 
E*    T.    Swain. 

SHAHFSVILLE—                                            ^^^| 
.Tame^^   Blaney.                                           ^^^^| 

REYNOLDSV1LL.E— 

Simon  Sbeasley.                                           ^^^^| 

Thomas   E.    !Bvans. 

SHENANDOAH—                                             ^^H 

M.    Mohner. 

M.  P.   Fowler.                                                  ^^H 

H-    Alex    Stoke. 

Glenn  &  O'Hearn.                                         ^^^H 

Jas.  V.  Young. 

SHIPPEN3BURG—                                          ^^^| 

RIDGWAY— 

B.  A.   Beti!.                                                     ^^^M 

■       Hyde,   Murphy   &   Co. 

M,   G.  Hale.                                             *    ^^^B 

■      Smith  Bros.   &   Co..  Ltd. 

George  H.   Stewart.                                            ^B 

■  RIDLEY    PARK— 

G.  F.  Walters  &  Son.                                        ^M 

Vk-.   D,   Jones.   1r. 

SLATINGTON—                                                         H 

ROYERSFOHD^ 

Dottmer  &  Handwerk.                                      ^H 

Buckwalter,    Grater   &    Co. 

Gross.  Eritsinger  &  Co.                                     ^M 

Winters   &   Son. 

90MKRSET—                                                              H 

ST.    .\fARY' Si- 

H.  F.    Barnett.                                                       ■ 

Cory  ell   &   Rnsa. 

Cook  &   Beerlts.                                                ■ 

Kaul    &    Hall    Liimber    Co. 

D.   W.  Saylor.                                                 ^^^M 

K    Q«ore^  Schllmm. 

SOUTH    BETHLEHEM—                            ^^^| 

^H       Grc  or  irtii     W  0 1  f ^ 

Brlnkcr   Sc    Wagner.                                    ^^^^H 

BSAYRK- 

Cyrus   Jacoby.                                              ^^^^| 

■     T.   P,    Maney. 

Edwin   Laufer.                                              ^^^^| 

H     Say  re  Lumber  Co. 

SOUTH   FORK—                                                *^H 

■BCHUYLKILL   HAVfilN— 

Justui^    Volk,                                                          ^1 

■    J.  N.  Meyers. 

SPRING  CITY—                                                           H 

H    Bauser  Bro&. 

Mowrey  Latshaw   Hardware  Co. 

■     W.  J.   Saylor. 

STBELTON— 

■fiCRANTDN- 

Keller  &  Mumma,  136  N.   Front  St. 

H    John  Benore,,  106  Scran  ton  St. 

STROUDSBURG— 

H     Carluccl  Stone  Co.,  72(5  Sera nt on  St. 

East  Stroudsburg  Lumber  Co. 

■    Foote  &  Shear  Co.,  119  N.  Washing- 

Shiffer  Bros. 

H       ton  Ave. 

Jos.  Wallace. 

i 
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SUNBURY— 
G.    \V.    Hackett. 
Wm.  H.  Heim. 
Geo.    W.    Si  nips  on. 
Sun  bury  Supply  Co. 

euagUEHANNA— 

E.  W,   Jackson. 
M.   Mil  lane. 

TAMAQUA-^ 

Weaver's  Son  &.  Haldeman. 
TARE  N  TIT  M— 

W,  F.  Goodwin. 

A.  J.  Marlarkey  &  Co. 
Tare n turn  Hdw.  Co. 
Wm.  O.  Wood, 

TiTUSVlLL,E— 

Efiuards  Bros. 

W^  I.  Hale. 
TOAVANDA— 

B.  F.  Mycr. 
TREMONT— 

Sanner  Bros. 

F.  B.  Wheeler. 
TYRONE— 

F,  D.   Beyer  ik  Co. 

Franclscus  Hardware   Co.  T 

B.  P.  Irwin  &  Co, 
Grazier  Bros.  &  Stlne. 
D,  A.   Smith  &  Son. 
J.    S,    Smith. 
UNION  CITY— 
Thompson  &  Hippie. 
Union  Coal  &   Supply  Co. 
UNIONTOWN- 
W^  C.  McCormIck, 
J.  T.   Sternbower  &  Co. 
WARBEN— 
Pickett  Hardware  Co, 
Wm.   Spinner. 
H.  J.  Thomas. 
WASHINGTON— 
K.  T.  ITallam  &  Sons,  77  E.  Bean  St. 
Brit  Hart,  E^  Maiden  Lane. 
Chaa.  H.  Sprlggs,  100  W.  Maiden  St- 
WATSONTOWN— 

F.   II.   Knlsht. 
\\- AYNB  J  I '  N  (  TION- 

Charles  Freilnicke. 
WAYNESBORO— 

Daniel  Jl<ss-  t 

WEATHEHLY— 
Charles  CasBler. 
W^EST  CHESTER- 
Bennclt  &  Lean. 
E.  M^lin  Hooi>er. 
Seriill   J.   Sharpies. 


Pittsburg  and  Buffalo  Co. 

M 1 P e rs .  M  r-t a u f  a e I « I r  e r B  a n d  Ship p e r a  « f 

Coal,  Coke,  Brick.  Lumber,  Sand 

iind  liuilders'  Supplies 

Via  all  KailroadB  CenterioK  I'lttftburg,  Pa. 

and  UulTFilo,  y.  Y.  Geueral  Offlcfls. 

I'Ark  Eulkdn^.    Wart^hfuiBes  am:!  VBrrilB. 

290tJ-10  LU»erty  Ave, 

PITTSBURG.    PA. 


WBSTOROVE— 

S.   K.   fhambers  &  Bro.  "     " 

Solomon  J.   Pusey. 
WEST  NB^VTON- 

E.  C.  Lei^htty  &  Co. 

Fred   Bchoaf. 

U.  P.  Scholh 
WHITE  HAVEN— 

John   Donnelly. 

Geo.    K.   Kocher. 

Goo.   \V\   Moyer. 

John  Shaffer, 

E.  A.    Stehly. 
WILKESBARRE-^ 

Fred  A.  Guard. 

Geo.  L.  McAlarney. 

J.  E.  Patterson  &  Co. 
Wl  LK 1 NSBURG— 

llay»   roal   and   Supply    Co,,    Bru&h- 
lon  Ave.   &.  P.   R.  R^ 

J,   B.  Hill  &  Co.,  Frn  Ave,   &  R  R. 
R. 
WILLIAMSPORT- 

Pontrn!  Commissi  on  Co. 

Diamond  Wall  Cement  Co. 

Gobi   &  King. 

F.  II,  Kellar  &  Co.,  27  W.  ThSrd  St. 
Kline  &  Co. 

David  Stxiempfle,  n2  Penn   St. 

WILLIAMSTOWN '- 
AmoB  Lrbo. 

■\\  itl<JHTSVILLP::— 
S.    M,   &   C.   H,   Eranstock. 
Gch.],    W.    Mo  ore. 
WrifehtsvUle  Supply   Co. 

YORK— 
McClellan   &   Gotwall. 
Reichlry   &   A 11  Man. 
P.   A    Small  A  Son   (LklK 

RHODE    ISl.AKO, 

BRISTOL^ 

Eugene  I^  Clair. 

Setfi  Paull. 

Ward  well  Lumber  Co.  ^  W.  T,  Ward- 
well,   Pres.     F,    F.    Gladding.  S^O- 
&    Treas. 
Cl^'TRAL    FALLS— 

H.  B.  Wood  &  Co. 
EAST  GREENWICH— 

Wm.    1j.    Sharpr. 

Lodowick  C.  Shippee. 

Jo??.  S.  Thornley. 
N  ARRA  GANSETT— 

J,  C.  Tueker,  Jr. 
NEWPORT— 

A.   N.    Barker,    20G   Thames  &  LoP** 
Wharf. 

AU>ert  Hammett,   321   Thames  St 

Swinburne,  Ptrklns  &  Co.,  215  Thames 
PAWTUCKET- 

Newell   Coal   Co. 

Olney   &  Paynp  Eros.,  20  Eagt  .\v> 
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PROVIDENCE- 

NEWBERRY-                                                ^^^1 

Jajn€5s  C.  Goff,  Sl-4ft  Point  St. 

A.    L.    Davia    &    Co.                                  ^^^| 

^Wm.   A,   H.   Grant,   25    Stanton  Ave. 

William  Johnson.                                      *^^^^| 

(P.  O.  OIneyvllle,  R.  1.) 

Newberry   Hardware  Co.                       '^^^^1 

Win.  M.  Harris,  77  Dyer  St. 

ORANGEBURG^                                           ^^^M 

Manchester  &  Hudaon.  55  Point  St, 

L.  E.  Williams.                                           ^^^M 

WAKEFIELD— 

PIEDMONT—                                                  ^^^H 

J.  C.  Tucker,  Jr. 

Piedmont  Mfs:.  Co.                               ^^^H 

WESTER  LpT— 

SPABTANBURG^-                                        ^^^M 

Babcock  &  Wilcox. 

S,  B.   EzelL                                                    "^^^1 

H,  T.  Kenyon  &  Co. 

Gower,   Snelrrhts  &  Co,                          ^^^^1 

Maxaon  &  Co. 

SUMMER  V I LLE—                                          ^^^M 

R.  A.  Sherman,  139  Main  St, 

Rufus  Kni£:ht                                        ^^H 

WOONSOCKET- 

O.   C,    Slr^s  &   Bro,                                 ^^^H 

Clty  Lumber  Co.,   River  St. 

John  W.  Taylor.                                      ^^^H 

Woonsocket  Lumber  Co.,  189  N,  Main 

SUMTER—                                                    ^^^M 

SOITH  CAROl-I^A, 

W.  B.  Boyle.  J^^^l 
H.   Harby.                                                    ^^^1 

ABBEVILiLE" 

^^^^^H 

Abbeville    Cotton    Mill. 

SOL^TU   DAKOTA.                    ^^^H 

Abbeville    I^umber    Co. 

C*    V.    Hamtnond    &    Co. 

ABERDEEN-                                                    ^^^H 

Speed  Drug  Co, 

S,  H.  Broomon  Lumber  Co.                ^^^^B 

ANDE3R90N- 

St,    Croix    Lumber    Co..    Becond-ave,         H 

O.   D.  Anderson  &   Bro.,  26  Depot  St. 

and      Llncoln-st.       W.      Chalmers,          H 

Ligon   &  Led  better. 

Pres.     (Stillwater,    Minn.);     F.    W.         ■ 

BARNWELL^ 

liaymond,   local   manager.                          ^M 

W^.  V^.  Moore. 

J-  S.  Hart  &  Co.                                       .^^M 

BEAUFORT- 

BROOKINGS-                                              ^^H 

N.   Christen ?en. 

L  S,   Blnford.                                                ^^^M 

R.  H.  I^gare,   P,  O  Rox  217, 

Laird- Norton  LumU^r  Co.                      ^^^^H 

F.  W.   Schefer. 

Yeomans   Bros.    &   Hodsrlns.                 ^^^^H 

OAMDEN- 
M.  Baum  &  Co. 
J.   C.   Man. 
Springs  &  Shannon, 

llEADWOOD—  ^^^1 
Fl»h  &  Hunter  Co.  ^M 
Smith    &    Hatch    Lumber    Co.     (not  ^^B 

Inc.).  Smith  Blk.  .^^^H 
Stearns  Co.                                                 ^^^^H 

CHARLESTON- 

FLANDREAU—                                              ^^^H 

Anderson      I  number     Co.,      W,      End 

A.    G.    Nevlns.                                                    ^M 

Broad. 

LEAD—                                                                       ■ 

J.  V.   Brandt,   118   Church, 

Fifiher,   Hunter   &   Co.                                      H 

Carolina   Portland  Cr-ment   Co.,    134-6 

FhiUipa  &  Bartlett.                                           ^1 

B.  Bay. 

MADISON—                                                     ^^^t 

Thomas  Hufrlies,  82  Mary. 

C.  L.  Colman  Lumber  Co.                       ^^^^H 

Wm.    Johnwn     &     Co.,     Elast     End 

L-  Lamb  Lumber  Co.                               ^^^^H 

Lawrens. 

A.    G.    Nevlns.                                               ^^^M 

C.   L,   (>it€'ndorff^  92  Washington, 

MIT  CH  EL  r^                                                   ^^^1 

SonthfAHtrin   Lime     aiifl     Cement 

Robert   Hurna.                                                 ^^^^^B 

Cu„  27ii  £:.  1ta>'. 

Davis  &  Danlela.                                                 ^K 

CHESTER— 

Fullertoii   Lumber   Co.                                   ^^| 

Chester  Machine  Sk  Lumber  Co. 

COLUMBIA- 

SIOUX  FALLS—                                                     H 

C.  O.  Brown  &  Bro. 

Miracle  &   Miracle.                                             ■ 

fjorlck  &  Lawrence. 

Bloux 'Falls  Lumber  Co.     W.   F.  Wl-          V 

FIjORENCB- 

der.     Free.;     John     Parker,     Sec,           H 

C.  L.  Boenist  &  Co, 

Treas,    and   Msr.                                    ^^^^1 

J.  W.  Greg^. 

WATERTOWN—                                            4^^l 

F.    H.    Hudson. 

Hayes,  Lucas  Lumber  Co.                       ^^^^^| 

GAFFNEY— 

Hess  &  Raes,  Maple  St.                                    ^H 

Limestone  Springs   Lime   Co. 

Lalrd-Norlon  Lumber  Co.                                ^| 

W.   H.   Richardson   &  Co, 

YANKTON— 

GREENVILLE— 

Harry  Call. 

C.    W.    Brown,    Wardlaw    and    Blrnil 

Fred  Donaldson, 

Gowf  r  &  Speights,   113  W,    Washing- 

Loonan &  Smith. 

ton  St 

McCaull,  Webster  &  Co. 

Morgan   &   Austin,   115   W.    Washlng- 

St  Crfilx  Jjumber  Co, 

toa  St, 

W.   B,   Vakntine, 

i 
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ATHENS— 

Baylesfs  &  Moody. 

MfKeldin  tt  Wats^jon. 
Reed    Br  on. 
BRISTOL,— 

Barker  Iliiw.   Co. 
V.    Kct'bler. 
CU  AITANOOG  A— 

C.  A.  Moross  Co.,  121  Cherry  9t. 
CLARKVILLE- 

Jno-   Hurst  &  Co. 

Kis&er  Ai  NorthlngLon. 
CLEVELAND^ 

Hall  Bros, 

W.   A,   Lillard  &  Co. 

S.    W.    Marshall   &   Co. 
COLUMBIA- 

Jas    Andrews  &  Co. 

Dobbins  &  Ewhig. 

E.    W.   Gamble, 

J.  P.  Street  &  Co. 
DAYTON— 

Dayton  Coal  and  Iron  Co. 

W,  C,  Godsey. 

A,  Johnson  &  Sons, 
P  A  Y  ETTE  VILL.  E3— 

J.  W,   Rarnett. 
HARRIMAN- 

W.   L.  Doane,  ^ 

Tenn.    Buliaiuif  Co. 
HUMEiOLrDT- 

W.  H.  McKnIglU  &  Son. 
JACKSON- 

H.   S.    Fletcher  &   Co. 

C.  M,  Thompeon  ik  Co. 

Jno.    D.    Wisdom. 
JOHNSON  CIT^^- 

C.    K.    IJde    &    Co. 
KNOXVII.LE— 

Chandler   &  Co. 

Geo.   P.  Chandler. 

Chapman.  White,  Lyons  &  Co. 

San  ford.    <  "luimborlain    &      Alber.s,    41 
Cay  St.  E.  J.  Sanford,  Pres.;  W.  P. 
Chamberlain,  Sec.-lYeas.;  A.  J.   AI- 
bers,    Mgr. 
LrKBAKON- 

Page  Bros. 

Woolard  tt  WiUiama. 
MARTVIT.I^IC- 

Klng:  &  CahlulL 

McNiJtt,  CharidTfr  &  West. 
McMINNVILLE— 

Biles    &    Smith. 

Mnrfnnl  &  Rogers. 
MEMPHIS— 

Jno.  A.  Denie  &  Sons. 

J.  t\   FuTMytlie,  :J10  Front   »*t. 

Wright  Lime  ^  Cem«  nt  Co. 
MORRISTOWN- 

Brown   X:    Shibblefield. 

East   Tenn,    Wood   Working?  Co. 
MOSSY  CREEK  - 

Z,   T.   Godwin. 

B.    E.    Tallant. 
MURFREESeORD— 

Street  &  Spain, 


NASmiLLE— 

Coo|><^'r   &   Co.,   144-1 4S  S. 

W.  T.  Hardison  &  Co. 

Thos.   Nolan. 
ROGERSVn.LE— 

G.  D.  Hale  &  Co. 

Miller,   Lea  &  Co. 

Rogan,  Nice  &  Smith, 
SODDY— 

New  Boddy  Coal  Co. 
SOI'TH    PITTSBURC— 

W,  F.  Mc Daniel  &  Co. 
UK  ION  CITY- 

T.  L.  Rramford. 

TEXAS. 

ABIXiBNE^ 

G,    M.   Bowie  &   Son. 

I^urton,    Ling^o  Co. 
AUSTIN— 

Gvn.    Prush. 

A.  F.   Mnrthi   &  Pro. 
KASTROP- 

J.  L.  Wlll>ar^€r  &  Co. 
JJEAUMONT— 

IT.    L.    \Vilson   &  Co. 
BEL1T>N— 

H.    Andrew\s. 

J     H.   Jameg  &  S->n. 

Smith.  Peyton  &  C^^, 
BOKHAM- 

O.  T.   Lyon    &  Sons? 

E.  I>.   SteKer  &  Co. 
BROW  NSVUJ.E^ 

J.  a    .S:  M.   H.  Cross. 

H.  M.  FURL 

i'\   Yturria. 
BROWNWOOD— 

Borwnwtiod  Lumber  Co. 

Wm.  Cameron  &  Co. 

M.    T.    Jones   Lumber   Co. 
BRYAN— 

Garth.    Howell    it    Webb. 

<i.    S.    Parker. 

Peter  Winter. 
CALDWICLL— 

Jenkins  &  Ji^nkin^. 

Siliman   &    McClaln. 
CALYERT- 

(-'  a  1 V  or  t    Lii  m  ber   C  o . 

F,  M,  Lumber  Co. 
CAMERON— 

Wm.   Jeter  &  Co. 

Mllborn  Co.   Lumber  Co, 
CLEBURNE— 

Cameron,  \Villianis  &  Co. 
CORPUS  CHRISTI— 

C.   C.    Lumber  Co. 

E.    D     Sid  bury. 
CORSKANA— 

Corral!  &  Cobli. 

M.  T.  joTje.s  l..umber  Co. 

McCiimTnnn  i^   T«ing.     , 

C.  A.  Summons. 

J.  E.  While  wile  &  Co 


^^^^H           DEALERS  IN  CEMENT.                                      415           S 

kB- 

LTILING^                                                           ^^^H 

thB  &  Cowser,  590  Commerce. 

LtJjlng;  Lumber  Co,                                       ^^^^^| 

r  &  Dovf, 

MARLTN-                                                            ^^^M 

e  &  Rawlin«,  271  Kim. 

J.  W.  Robinson  &  Co.                                       ^^M 

Summerfield. 

R.  B.  Spencer  &  Bro.                                         ^^1 

m    Fortlund   Ceiueiit    C«« 

MARSHALL—                                                              ^H 

>  Wa^spit  ^^1  Elm, 

Cock  &  Harris.                                                        ^H 

ruR- 

Jas.    HIgKins,                                                            ^^| 

Smitb. 

M'KINNEY-                                                               ^M 

JON^ 

a.  \V.  Owens  &  Co.                                               ^H 

aDua. 

J.  M,  Wilcox  &  Son.                                             ^H 

a-Leeper  Lumber  Co. 

NAVASOTA-                                                              ^M 

DN~ 

Nav&sota  Lumber  and  Mfg.  Co.              ^^^^1 

les  Bros.   &  Co. 

J.  Youena  &  Co.                                            ^^^^H 

IN- 

NEW   BRAUMPELS^                                      ^^^M 

L.   Smith   &   Co. 

Conn  el  Lumber  Co,                                                 ^H 

«  Qpencer  &  Co. 

Lrf)ul3  Henne.                                                             ^H 

lSO-^ 

Geo.   PfeijfTer  Lumber  Co.                                      ^H 

aso  Fuel  Co.,  m  S.  Santa  Fe  St. 

ORANQB-                                                                     ^H 

T.    Roe,    Secy.;    W.    W.    Fink, 

L.  Miller.                                                                        ^H 

r,                                             ' 

SAN  ANTCJNIO—                                                        ^H 

Een   Coal  Co. 

Alnmo   Cement   Co.,   £07-2<H>   Main             ^H 

e- Badger  Co. 

Ave,    (Ci.    H.    ICnlteyer,   Prea.j    C.             ^H 

rORTH- 

llnnili^rAor,    Se<?T<    and   M^t,)                     ^H 

itrong  Lumber   Co, 

1.,  P.  Boettler.                                                         ^H 

on    Lingo    Co.     J.     P.      Waples, 

J.  C.  Dei^lman.                                                       ^^M 

IS.    (Denver,      Col):    R.    C.    Gal- 

Henry  Pauly,  J02  Goliad  &  Peach  Sta.             ^H 

Ith.   Secy.:   W.     Burton.     Treas, 

SAN  MARCOS—                                                          ^H 

kigr. 

J,   H.   Gary.                                                                 ^H 

3ron  Lumtjer  Co, 

San   Marcos  Mercantile  Co.                                ^H 

.   Roe. 

SHERM.\J^—                                                                  ^H 

ERICKSBURG— 

A.  A.  Fielder.                                                        ^H 

5    Prie^s, 

0.  T.  Lyon  &  Sons.                                      ^^^H 

BSVTT.r.fn-^ 

J.  B.   WllHLQn   &  Bro.                                        ^^^^H 

L    Lyon    &    Son. 
es,   Painter  &  Co. 
ldr!dge  &  Bro, 

SULPHUR  SPRINGS-                                   ^^^H 
O,   M.   Pate.                                                        ^^^H 
W.   B.   Pruilt.                                                ^^^^H 

ESTON— 

G,   H.  Wilson.                                                   ^^^M 

er  &  McVitle. 

H.  Henchman.  2410  Me^jhanie  St. 

inm  Pnrr  A  Co. 

L  Pollard  &  Co. 

TAYLOR—                                                            ^^^H 

Evena    Burke    Lumber      Co.,      S.     F.      ^^^M 

Ifivens,    Pres, ;     J,     B.     Burke,   Sec.              ^^M 

Treaa.  &  Mgr,,  501-U  W.  2d  St.                        ^^H 

GETOWN— 

Holder  &  Barge.                                                     ^H 

)rd  Lumber  Co. 

J,  A,  Thompson.                                                        ^^H 

Ith   Lumber   Co. 

ThJMPLB-                                                                     ^H 

tNE— 

C,  M.  Cnmpttell  &  Sons.                                     ^H 

3.   Allen   &   Son. 

erson  Broa. 

TERRELL^                                                                     ^H 

Abes  &  Walton.                                                        ^^| 

tIETTA— 

Powers  Lumber  Co.                                                 ^^| 

Mayflel^l  rjumbnr  Co. 

Wraten  Grain  &  Lumber  Co.                             ^H 

3BORO— 

VIC'iX:>RlA-'                                                               ^H 

strong"  Bros. 

Bailey  Mills  Co.                                                      ^H 

.  Dowlen  &  Co. 

A,   Goldman.                                                          ^^H 

,  Lyon  &  Son. 

A.  Levi  &  Co.                                                        ^H 

er  &  Campbell. 

WACO—                                                                      ^H 

TON— 

BrHzelton    &    Johnson,                                         ^^^ 

r.  Burke,  SI 4  Commerce  Ave, 

Wm.    Cameron   &  Co.,     inc.    W,     W. 

,tee  &  Co.,  BOl  Washlngrton  St, 

Cameron.    Pros.   &  Treas.;   W.      T, 

'.  McLaughlin  &  Co.,  m  Willow 

League,  Secy.;  C.  R,  SherrfU,  Mgr. 

Carlton   Bros 

ERSON— 

NHsh.  Robinsou  &  Co. 

IP  &  Meyer. 

WEATHLRFOBD—                                                              1 

mg  Mfg.   Co. 

Jjeeper  Conway  Co.                                                            1 

DO- 

Mike  Salon. 

•ew  Thaiaon. 

Wf^atiierford    Lymber  <""o. 
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HATH.  f 

AUmUCAN  FORK— 

Chljimn  II  Merc.  Co. 

J.   K.  Jensoii. 
BRIOIIAM  CIT\'— 

J.  F.  Mtrrell  &  Co. 

W,  C.  Mot  tensen  &  Bon. 
HEBER- 

F.  O.   Buell. 

H.  Hatch  &  Co. 

Mark    JefEs. 
LiKFn— 

Klrltbaiii  &  Sons, 

People's  Coop,   Stort\ 

Ross  &  Ross. 

HT.    PLEASANT— 
B.  Hansen  &  Co. 

OGDEN— 

Co-op,  Wagon  &  Murhinf  Co, 

Geo.  A,  Lowe  Co. 

SJtJtiey  Stevens  Impltment  Co,  Sidney 
Stevens,  Pres.  &  Mgr.;  C.  H,  Ste- 
venfi.  Secy.;  F.  J.  Stevens,  Treas. 
PARK  CITY— 

W.   E.    Boyd. 

Gregg  &  Co, 

W.  H.  Harris. 

Pape   &   Lets. 

Summit  Lumber  Co. 

Welch   &  Co, 


PA^'SON- 

Qi-o.  W.  Hancock. 

John   E.    HiiJsh. 

Pay  son  Co-operative  Store. 
PROVO   CITY— 

John  Grler,  sr. 

Smoot  Lumber  Co. 

R  J.  Warrl  &  Sons, 
RICHFIELD— 

Li  Avi?!  k<i-  Nuteer  Hdw.  Co, 
BAJ/r  LAKK  CITY— 

Culriitr  Bros. 

Laii^ton    Ume   and    Cement    Co. 

lillias  Moris  &  Sons'   Co. 

Morrlaon    Merrill    &    Co. 

Portland  eminent  Ctt.  of  lltiili. 

VKRMOl^T. 

BARRE— 

A  Urn  &  Richardson,   Depot  Sq. 

L.   M.  Averill,   N.   Main   St. 

H.  L,  Clark.  Prospect  St. 
1  BELLOWS  PALLS— 

Eeton  &  Norwood. 

Hu w?ird  Hdw.  Co. 
BENNINGTON— 

.}.  H.   l^orlng^  &  Co.,  113  Depot  St, 
BRATTLEBORO- 

Mellen  &  Proctor. 

Robblne  &  Cowles» 


It  is  Our  Business 


TO  liCUP 


Your  Business 


IF  YOU  MAKE,  SELL  OR  USE 


GEMEMT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  know 


Municipal  Engineering  Co. 
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BURLINGTON" 

J*  H.   Booth,  Lake  St. 

Burllngrton  Grocery  Co. 

Morgan  Bros.,  Lake  St. 

Spalding,   Kimball  &  Co. 

Walker  Grocery  Co. 
FAIRHAVBN" 

Jas.  A,  Campbell. 
MONTFELIEB— 

Abbott  &  Bailey. 

E.  D.   Hyde. 
RUTLANX>— 

F.  Chaffee's  Sons. 
Samuel  P.  Curtis  &  Son, 
W.  C.  Landon  &  Co. 

H.  F.  Noyes. 
Rutland  Fir©  Clay  Co. 
ST,  JOHNSBURY— 
M.  J.   Colbeck  &   Son. 
E.  T.  &  H.  K,  Ide.    E.  T.  Ide,  Free. 
and  Treas. ;   Geo.   M.   Gray,   V.   P. 
and  Sec, 
SPRINGFIKLD— 
B.   J.   Kenney. 

Putnam,   La  Fountain  &  Co. 
James  RJehn. 
WINOOSKI- 
L  Tobey  &  CatUn. 

VIROmiA. 

ALEXANDRIA— 
Henrv  K.  Field  &  Co.,  US  N.  Union 
St. 

G.  H.   Robinson's  Sons.   121  King  St. 
BE3RKLiEJT— 

J.  H,  Jacocha 

BKISTOL- 

Barker  Hardware   Co. 
V.  Keebler. 
BBOCKETT— 

Shenandoah  Lime  Co. 
CHARLESTON— 

Brown  Brothers,  Capitol  &  Piedmont 

Sts. 
E.  T.  Crawford  &  Co,,  South  Bud  of 

Kanawha  Bridge. 
J.   H,   Gates.  31  Summers  St. 
Morgan   &    Gardner,     Clendemiin     & 

Elk  River. 
Hex  Hardware  Co,,  111  3rd  St. 
W.  H.  Smith  Hdwre.  Co.,  117  3rd  St. 
Wagner  &  Maloy,  ICH  Charleston  St. 
:;H  ARLOTTBSVI LLE- 
Thos.   P.   Carver, 
Payne  &  Carroll. 
H.   P.   Porter. 
Henry    WllUamaon. 
"Wood,  Vest  &  Co. 
[ILJFTON  FORGE— 
\\^.  C.  Moody  &  Co, 
Smith   &   McKlnney  Co. 
lDAN\aLLE— 

Jniiiea    I.    PHtchett,    20T    ntid  aOO 
Rlveriiide  Uloclt. 


FREDERICKSBURG— 
E*  Dorsey  Cole. 
W.    S,    Embrey. 

0.  B    Poster. 
G.   J.    MarahalL 

HAifPTON-^ 

Jacob   Heffelflnfirer. 
HARRISONBURG— 

Coffman   Bros. 

SnelU   Beery  &  Co. 

C.   A,   SprJnkel   &  Son. 

H.   N,   WTiitesel  &  Bro. 
LEESBURG— 

Karrim    Broa. 

ShrofE    &    Co. 
LEXINGTON— 

Owen  Hardware  Co. 
LOCHER- 

•TmneB   Rtver   Ceniont   Co.  , 

LURAY- 

A.  L    Jam^on. 
Lurai'   Lime   Co. 

LYKTCHBURG— 
Adams   Eros.— Paynes   Co.,   &01   Main 
Adam  A  Monroe  Mfg.   Co.t     70  Adams 

C.  S.  Hutter,  lOflS  Church  St. 
Lynchburg^  Box  Co.,  1113  Clay  St. 
Pierce   &   Akers   Co.,    715   Main   St, 
W.  O.  Taylor,  214  Ninth  St. 

Wil llama  &  Barnett,  917  Main  St 

S.  S.  Wright.  S22  Church  St. 
MARION— 

Look  &   Lincoln. 
NEWPORT  NEWS— 

Benson,  Phillips  &  Co. 

Booker  Poarch  Co. 

B.  D.  Chandler. 

James   River   Supply  Co. 
NORFOLK— 

Batchelder  &  Collins, 

Gamasre   &    Waller. 
PETERSBURG— 

Booth  &  Co. 

PORTSMOUTH— 

Lindsay  &  Co  ,  801  Crawford  St. 
PULASKI— 

1.  R.  Albert, 
EADrORD— 

Jame^s  Mercantile  Co. 

R.   J.    Naul. 

Radford  Grocery  Co. 

W.    R.   Roberts   &   Co. 

Vlrgltila  Iron,   Coal   &  Coke  Co. 
RICHMOND— 

S.  JT.   Hawes   &   Co, 

Warner.   Moore  &  Co. 
ROANOKE— 

Catoenl    Bros. 

Central   Mfff.    Co, 

J.    H.    Marsteller.     21      E.      Campbell 
Ave. 

J.    H.    Wilkinson   &   Co. 
SALEM— 

D.  T.  Martin— 

W.  S.   Oakley  &  Son. 
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SOUTH  BOSTON— 

R.    W.   Lawson  &  Co, 
STAUNTON— 

Baker   Bros. 

J.    A.    Fauver   &   Co. 

M     E,    Milter    &    Bro. 

R.  L.  St  ra  Eton, 
SUFFOL-K— 

R.    R.    Allen. 

E.  L.    Foulk   &    Co. 
Shoot.    ^VeJthers  &   Co. 

WEST    POINT— 
Ned   Bland  &.  Bro. 
R.   &   J.   L,   Bland   &  BelK 
W.   a   Davla. 

CENTRAIJA- 

A.   Ij.   Atkins. 
CHEHALTS- 

O.    F-    Sainton. 
ELLENSBURG— 

Alsip  &  Sona,  Walnut,  north  of  4th, 
NEW  WHATCOM— 

W.   M.    Frizell. 
PORT   TOWNSEND— 

Lion  &  Barihop  Co. 
SEATTLE— 

Baltourn,   Outlirlc^     £     Cn,,     llnllry 

F.  T.    Crowe  <&   Co,,    7C     Starr     Boyd 

BIdK, 

Dodwell  &  Co.,  Ltd. 
Schwabacher  Hardware  Co, 
Seattle  Hardware  Co.  ? 

Smythe.  Wakefield  &  Havld. 
SPOKANE— 
Washing-ton  Brick.  Lime    and    Mfg. 
Co. 
TACOMA— 
Balfour.  Guthrie  &  Co. 
F.   T.   Crowe  &  Co.,  740  Pacific  Ave. 
P.  J.  Frangloli  &  Co..  1111  Conmnerce 

Ave. 
Taconia  Trading;  and  Transportation 
Co.,    171'>    Dock    St,    C,    S.    Barlow\ 
Pres. 

WKST    VIRGINIA- 
BLUE  FIELI>— 
Geor^a  Lumber  t 'o. 
Geo.  N.  Spelden  K-  Co, 
CHARLESTON— 
Brown  Bros.,   Capitol  and  Piedmont 
IJ],    T.    Crawford    &    Co.,    S.    End    of 

Kanawha   Bridge. 
J.  H,  Gatefi,  31  Summers  St. 
Morgan  &  Gardner,   Clendeanln  and 

Elk  River. 
"W^agner  &  Maloy,  1M  Charleston. 
CLARKSBURG— 
The  Hornor  Gay  lord  Co. 
Ruhl    Koblegard   &   Co. 
Th*  Williams  t^'  Davlsson  Co. 


GRAFTON- 

Geo,    Brew, 

J.   W.  Caveney. 
HUNTINGTON- 

Sam  Beswlck. 

T.  M.  C&rr  &  Co, 

C.  C.   Dusenberry. 

Mossman  Bros. 
NEW  CUMBt]RLAND— 

C.    S.    Bradley. 

New  (  umbi'dand  Water  &  Gas  Co. 
P A  K  I C  K  Fl.S  B  V  RG— 

Rrx  Hardware  Co,.  Ill  3d  St. 

W.  IL  Smith  Hardware  Co..  U7  3d  St. 
POINT  PLEASANT— 

Filaon  Bros. 
S  H  EFHER  DSTOWN— 

A.  S,  Hand  ridge. 

G.   T,    Hodges. 
8IBT  RRS  V^ILLE^ 

Lastcar  Bros. 
WELi-SliURG— 

J.    S.   LiEK^^tt. 

a.    W.   Miller. 

,L    M.    Walker    &   Co, 
WESTON- 

A     xM.    Baily. 

A.    A     Warren. 
WHn:T*:i.!NG— 

LewU    &    Hazlett. 

WiStXi.VSIN. 

ANTIGO-- 

A.    F.    Brehmer. 

1>.    CU-ments, 
APPLETON— 

i*.   i-1'onhardt. 

L»   A.    Rose. 

G.  D.  Kowell  &  Son. 
ASHLAND— 

A8hlan<i  Lime,  Salt  &  Cement  Co, 
O.  A,  Quam,  Pres.;  Thos*  Bdwards, 
Secy,,  Treas,  <&  'Mer. 

J.    11,    Younker. 
BAltABOO— 

H.  M.  Johnston  Lumber  Co..  SXH 
Broadway  and  Third  Ave.  Alex. 
Stewart.  Preg.  (Wausau,  Wis.):  H- 
M.  Johnston,  Sec,   Treaa.,  Mgr. 

J.    L.    Stewart, 
■RELOIT— 

Bcloit  Lbr.   Co, 

City  Fuel  Co, 

Keeler  Lbr.  Co. 

L.  O.  Stardosh. 
BERLIN" 

H.    D.    Lawrence. 

G.  S.  Morris. 
BLACK  RIVER  FAILlS— 

Black  T£.  F.  L.   &  M.  Asgn. 
BOSCOEEL^ 

T.  Carrier  &  Co. 

Ruka  Bros.  Mfg.  Co. 
BURLINGTON— 

Home  Lumber  Co. 

Wilbur  Lumber  Co. 
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■  COBB- 

LANCASTER—                                                            H 

Eaatmnn  Lumber  Co.     E.   W.   East- 

Eastman Lumber  Co.     E,    W.    East-           ^M 

man,   MgT.   (Mineral  Point,  Wis,) 

man.   Mgr.  (Mineral  Point,  Wis  J                ^M 

DEL.AVAN— 

MADIKDK—                                                                 ^1 

Barker  1- umber  Co. 

Coiiklln  &  Sons.                                                 ^M 

DE  PERE- 

C.  F.  Cooley.                                                       H 

A.    L.  Garvey. 

Chr,   Lawrence,                                                     ^M 

BODGEVILLE^ 

Ti-oan  &   ErdalL                             *                             ^M 

J.   Cutler. 

MAN  I  TO  woe—                                                            H 

Eastman   Lumber   Co..    K    W,    East- 

Peter   Endriea    &    Co.                                            ^H 

man,    MffT..    (Mineral    Poinl,    Wis.), 

J.  G    Johnson  Co.                                         ^^^H 

E.  Eastman,   local  m^. 

Manitowoc   Land  &  Salt  Co.                      ^^^H 

EDMUND- 

MAHINETTE^                                                   ^^H 

Eastman  Lumber  Co.    E.  W.   East- 

Lyon Bros.  &  Co.                                        ^^^^M 

man.  MgT.   (Mineral  Point,  Wis.) 

Moore   Bros   &   Co.                                     ^^^^| 

ELROT- 

MARSH  FIELD—                                               ^^^B 

John  E.  Hart. 

Ebbe  &  Thompson.                                     ^^^H 

C.  S.  Huntley  &  Co. 

John   A,   Hoffman.                                      ^^^^B 

E.  N.  Loveland. 

MENASHA-                                                      ^^H 

EVANSVILLE- 

H.    H.  Plti«im«er.                                             ^^^1 

Evansville  Lbr,   Co. 

menomineb:-                                   ^^H 

A.  P.   Lovejoy  Lbr.  Co. 

F.  C.  Michaels.                                             ^^^H 

FOND  DU  LAC— 

John  Hop  wood.                                            ,^^^^H 

Helmcr  Milling  Co, 

MERRILL—                                                       ^^^1 

Henrv   Eiroa. 

H.  Allen.                                                          ^^H 

FORT  ATKINSON- 

W^  H.  Bryan.                                                  ^^^H 

Wilcox   &   Morris  Co. 

C.   M,   Howard.  204  Cottage  8L              .^^H 

Zuegncr  &  Hoffman   Sons. 

R.  Trontrow  &  Co.                                     ^^^H 

GREEN  BAY— 

MILWAUKEE-                                                  ^^^| 

Barkhoajjcn  &  Hathaway. 

Adamant  Mfg.  Co..  480  Virginia  St.         ^^M 

Carglll  Coal  Co. 

Berthelet   Sewer   Pipe   Co.»     152     W.            ^1 

F,   Hurlbert. 

Water   St.                                                               ^M 

IRON  HIVER- 

Bond  Lime  &  Cement  Co.,  421  3rd  St.              ^M 

G,  L-  Pf-ttinKlll  &  Co. 

Chicago  Ballast  Co.                                             ■ 

L,,  J.  Russell. 

Consolidated  Milwaukee  Cement  Co.^             ^M 

B.'  Ungrodt. 

Em  Goldsmith   St.                                                H 

JANES  VI LLE— 

Durr  Plaster  Co.,  311  Grove  St.                       ■ 

^  Fifield  Bros. 

Hugh   L.   Gaffney  Co..  303  Germanla             ^M 

V  "W,  H.  H,  Macloon. 

BIdg.                                                                      H 

■     E.   Ratberam,  56  Linn  St. 

Illinois      Leather     Co.t      Canal      St.             ^H 

Scholler  &  McKey  Lumber  Co. 

VogeTs  Island,                                                      ^H 

JEFFERSON- 

Val  Jesion  &  Co.,  718  Clinton  St.                     ^^M 

Salon  Brown. 

George  Lund,  ISO  Clinton  St,                            ^M 

Jei*er«an  Brick   &   Tilf   Co. 

Daniel  Mayer,  4fi9  3rd  St.                                   ■ 

JONESDALE- 

Mllwaukei^  Cement  Co.,  7  Planlc-             ^M 

Eastman   Lijmbt-r   Co,     E.   W,   East- 

tnton Bldir.                                                           ^M 

man,    Met.    (Mineral  Point,   Wis.) 

Perkins  &  Co.,  147th  St.                                        ^M 

KAUKAUICA" 

W-  H.  Plpkorn  &  Co..  417  11th  St.                    ■ 

L,  Lindaur, 

Fipkorn  &  Tews,  Humboldt  Ave.  &            ^M 

Kan.  Lumber  &  Mfg.  Co,    John  Jan- 

Commerce.                                                                ^| 

sen.   Pres, :  John  M.   Jansen.   Secy,. 

Ricketson  &  Schwartz,  35  Unlveral-            ^| 

Treas,  &  Met. 

tv  Bld^.                                                                ■ 

KENOSHA— 

Sarnow  Lime   Co.,   N.  W.   cor.   Vliet            ^M 

R.  H,   Burr.  214  Park  St. 

&  33d  St,                                                                   H 

p,    J,   Gottfrledaen.  79   N.    Main   St. 

W-  G,  Taylor  Co.,  4^  Broadway.                     ■ 

Jason  Lothrop,  P.irk  St. 

Wliltnnll   Jk  Rad^m^ker  Oo.^  211             H 

Mr.    Tanner,    First.    St, 

G-raiiil  Ave.                                                              ^| 

liA   CROSSE- 

Western    Portland   Cement   Co.,     135             ^M 

H.   C.    Hart     Implement     Co.     H.   C. 

Grand  Ave.                                                            ^M 

Hart,    Sr.,    Pres.,   Treas..    Mgr. :    H. 

Julius  W^ettendorf,  189  Lloyd  St.                       " 

C  Hart,  Jr..  Secy. 
L,   Lamb  li umber  Co. 

"Wevteirii   Ijlitie  pnd     Cement     Co.* 
211  GrntKl   Ave 

J,   H.  Marden. 

MINERAL   POINT- 

John  Paul  Lumber  Co, 

Eastman   Lumber   Co..    E.   W.    East- 

XAITE OENEVA- 

man,   Mgr.;     W,   Eastman,     Pres,. 

WObur   Lumber  Co. 

PlaUevllte.    Wla. 

4 
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MONROE— 
.  Carroll    Bros. 
Dodge    Lumber    Co. 
James  Lumber  Co. 
MONTFORT— 
Eastman    Lumber    Co.,    E.    W.    East- 
man,  Mgr.,    (Mineral  Point,  Wis.) 
NEENAH— 
Neenah    Sewer   Pir>e    Co. 
Defnet  &  Jensen. 
NEILLSVILLE— 
Denis   Towrigny. 
NEW    LONDON— 
E.    E.    Consins. 
Merton    &    Mack. 
John  P.  Thorn. 
OCONTO— 

James  Megar. 
OSHKOSH— 
Cook  &  Brown  Lime  Co. 
Chris  Johnson. 
Kusche  &  Bro.  Lime  Co. 
PL  ATTEVI LLE— 
Eastman   Lumber  Co.;   N.   Eastman, 
Pres.;     M.   Eastman,     Sec;     O.     A. 
Eastman,  Treas. 
PORTAGE- 

C.  P.  Mohr. 
PORT  WASHINGTON— 
C.  A.  Mueller. 
Frank  Schumacher. 
PRESTON— 
Eastman   Lumber  Co.,   E.   W.   East- 
man,   Mgr.     (Mineral  Point,   Wis.). 
PRINCETON— 
Frank  Giese. 
Ellmer  Morse. 
Frank  Jahr. 
RACINE- 

David  Lawton. 
REEDSBURG— 
Morgan  Bldg.   Co. 
Reedsburg  B.  &  L.  Co. 
Townsand  Bros. 
West  Side  Lumber  Co. 
REWEY— 
Eastman  Lumber  Co.      E.  W.  East- 
man, Mgr.   (Mineral  Point,  Wis.) 
RICHLAND  CENTER— 

A.  H.  Krouskop. 
RIPON— 
Barnett  &   Anderson. 
Gillett  &  Son. 
Horner  &  Middleton. 
Ed  Pedrick. 


Mem.  Am.  800.  M.  E. 


Mem.  Am.  80c.  C.  E. 

OLIN  H.  LANDRETH 

EngineerinB  Laboratory  : 
Union  Collogo :   8chonoctady,  N.  Y. 

CONSULTING   ENGINEER 

Expert  Tests,  Investigations  and  Reports  on 

Cements.  Cement  Rock  and 

Building  Materials. 


RIVER  FALLS— 

A.  F.  Carroll. 

F.  D.  Ensing. 

Ulneh  &  Anderson. 
SHAWANO— 

Schweers  Bros. 

Upham  &  Russell  Co. 

A.  Wipperman. 
SHEBOYGAN- 

Sheboysran  Lime  Works. 

Henry  Scheele,  jr.,  712  N.  8th  St. 
SHELL  LAKE— 

W.  B.  Curtis. 

Shell  Lake  Lumber  Co. 

J.  H.  Shields. 
SHUIXSBURG— 

Eastman  Lumber  Co.      E.  W.  East- 
man, Mgrr.    (Mineral  Pt.,  Wis.) 
SPARTA— 

Brittingham  &  Hixon  Lumber  Co. 

J.  D.  Young  Lumber  Co. 
STOUGHTON— 

B.  H.  Grerard. 
H.  T.  Hanson. 
Heddles  Lumber  Co. 

SUPERIOR— 
Superior  Supply  &  Fuel  Co.,  814  Tower 

Ave. 
Warehouse  &  Builders'     Supply    Co. 

E.  S.  Tower,  Bay  Slip. 
W.  J.  Wheeler,  8th  &  Nettleton  Sts. 
TOMAH— 

E.  A.  Dakers. 
W.  Earle  &  Co. 

TOMAHAWK— 

Bradley  Co. 

EJvenson  Bro. 
TWO  RIVERS— 

Henry  Koppelman. 
VAUGHN— 

Daniel  Reid  Harley. 
WASHBURN- 

P.  A.   Oscar. 
WATERTOWN— 

J.  Burns. 

P.  J.  Euper. 

Tatzlafe  &  Co. 
WAUKESHA- 

A.  J.  Gittner  &  Co. 

Palmetier  &  Abell. 

^Vilbur  Lumber  Co. 
WAUPACA— 

K.  T.  Chandler. 

Hans  Ebbe. 
WAUPUN— 

Caldwell  &  Loomans. 

Crowley   Lumber   Co. 
WAUSAU— 

W.  R.  Bryan. 

Henry   Goebel. 

August  Klosterman. 

F.  W.  Krause. 
Wm.    Paff. 

WYOMING. 

CHEYENNE— 
Morrison,  Merrill  &  Co. 
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LMIB— 

k  Pllton  &  Employes  Co. 

H.    HoUldai    CXK 

CASTLE- 

..  Baird  Mer.  Co. 

brla  Mi  nine  Co. 

UNS- 

jiiraen.  Box  IK). 

IIDAN— 

Horn  Lumber  Co. 

eer  Lumber  Co. 

Idan  Lumber  Co. 

CANADA. 
SRST.   N.  a.— 
le«,  Curry  &  Co, 
JB- 

son  &  Sarjeant. 
,  Scott 
EVTLLE- 
Rathbun  Co. 
r.   Walicer, 
'DON.  MAN.- 
lay  &  O'Hara. 
rn  gt  Mitchell, 
burj^   Mtg.    Co, 
lies  &  Long, 
eon  &  Co. 

Bcbern  &   McDearnild. 
KVILLE,  ONT.— 

&    RejTioldB. 
Ratbbun  Co. 
I.  Smart, 
K  Staeey. 

ARY.  ALBERTA— 
ary  Hdw,   Co. 
omer  &  Co. 
tc Bride  &   Co, 
BELLFORD,    ONT.— 
on  &  Owen. 

&   Douglas. 
Rathlrun  Co. 
F7n3N  PLACE.   ONT.— 
.  Mulrhead. 
I   Singleton, 
or  Brof*.  &  Co. 
LOTTETOWN,    P,    E,    L— 
ell  Bros. 
1  &  Rodg^ers, 
'ON.   ONT,— 
6  &  Rowland, 
an  &  Bro. 
JUG,   ONT.— 
.   Barnum. 

Plunket. 

Spenc»\ 

Thompson. 
U'ALL,   ONT.— 
Itts. 

urncr  &  Son. 
MOUTH,   N.   S.— 

Hutchinson. 
.  I^eahv. 

Phillips. 
RONTO.  ONT.- 
Rathbun  Co. 

\ 


DRESDEN.  ONT,- 

Joshua  Wright, 
DUNNVILLE,   ONT.- 

Congdon  &  Marshall. 

Jamea  RolBton. 

John  Taylor. 
FORT  WILLIAM.   ONT.~- 
W.  H.  MacKu<?rot  &  Co, 

W.   S.  Ploer. 
FREUtERlCTON,  N.   B.— 

R,    Chestnut   &   Sons. 

James  S.   NeilL 

Gim  Tweedale  &  Co. 
GLENCOE.   ONT.— 

GilleajDle  &  Co. 

Huston   &   Co. 

I     M-    Kellur. 
GODERI CH»   ONT.- 

F,  B.   Holmea, 
Charles   Reid   &   Ct 

GUELPH.    ONT.- 

John  M,   Bond  &  Co 

John  Kennedy. 

GeorffC!    E.    Morris. 

Georg:e  A.  Richard  &  Son. 
HALIFAX.   N,    S.— 

Black  Bros.   &   Co.,  49  Upper  Water 
St. 

T.  A.  a.  De  Wolfe  &  Son.  135  Upper 
Wntpr  St. 

William   St  airs  f   Sons  &  Morrow,   174 
Lcjwer   Water  St. 
HULJLi.  QUE.- 

Wright  &   Co. 
JOLIETTE.    QUE.~ 

Charits  Leblane. 
M.  H.  Leprohon. 

J.  H.  Renaud. 

J.    C.    Theriault. 
KENTVILLE,  N.  la.—  i 

T.  P.  Calkin  &  Co. 

T,  V.  Dodge  &  Co. 
KINGSTON,   ONT.— 

Jtio.  Corbett.  ^t  Princess  St. 

Dal  ton  &  Strange.  177  Princess  St. 

W.  A.  Mitchell.  85  Princess  St. 

G.  Vi.  Sears,  60  Princess  St. 
Simmons  Bros.,  211  Princess  St. 
Archibald  Stracham,  19i^  Princess  St. 

LINDSAY.  ONT.— 

R.  Bryans  &  Co. 

J.  G.  Edwards  &.  Co. 

McLennan  &  Co. 

W.  G.  Woods. 
LONDON,  ONT.— 

Bowman  &  Co. 

W.   J.   Element. 
LONG  POINT,  CAN.— 

Tlifliii«   M.   Mcri^iin. 
MADOC.  ONT.— 

S.  Rollins. 
MAGOG.  P.   Q.— 

Ambroise  Hamel. 

David  Pepin. 
MILTON,  ONT.- 

Mr.  Clements. 

Mr.  Dewar. 


i 
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MONCTON,   N.   B.— 

Robertson  &  Givan. 

Summer  &  Co. 
MONTREAL,  QUE.— 

Bellhouse,  Dillon  &  Co.,  30  St.  Frs. 
Xavier. 

Alex.  Bremner,  50  Bleury  St. 

F.  P.  &  W.  Currie,  134  McGill  St. 

The  Forsyth  Granite  and  Marble  Co., 
Ltd.,  552  Williams  St.  Robt.  For- 
syth, Pres.  &  Mgrr.;  John  Duthie, 
Sec.  &  Trea. 

^W.  McNally  &  Co.,  38-50  McGill  St. 

The    St.     Lawrence    Cem.     Co.,    2664 
Notre  Dame  St. 
MOUNT  FOREST,   ONT.— 

J.  P.  Noonan. 

Scott  &   Murphy. 

C.  J.  Thornhill. 

L.  H.  Yoemans. 
NANAIMO,   B.   C— 

A.   R.  Johnson  &  Co. 

W.    McCape. 
NEW   WESTMINSTER,    B.    C— 

R.  F.  Anderson  &  Co. 

Bellysa  &  Co. 

Cunningham  Hardware  Co. 

Gilley  Bros. 
NIAGARA  FALLS,  ONT.-^ 

R.  Coulson. 

J.  E.  Hutchings  &  Co. 

Cole  &  McMurray. 

W.  E.  Thomas. 
NORWICH,    CAN.— 

Chas.  E.  Boyd. 
ORANGEVILLE,  ONT.— 

Adamson,  Heath  &  Sproul. 

F.  J.  Marshall. 
OSHAWA,  ONT.— 

T.  Brathwaite. 

J.    E.    Hawkins. 

Lander  Bros. 
OTTAWA,    ONT.— 

T.  Sidney  Kirby  &  Co.,  Sussex  St. 

E.  G.  Laverdure  &  Co.,  71  William 
St. 

McCullough  &  Cowan,  39  Sparks  St. 

Dan'l  O'Connor,  jr.,  298  Bank  St. 

The  Ottawa  Fireproof  Supply  Co.,  514 
Sussex  St. 

Wright  &  Co.,  43  Bosseur  St. 
PAlSr.EY,    ONT.— 

A.  Sinclair. 
PEMBROKE.   ONT.— 

Dunlap  &  Co. 

G.  M.   M.   Hunter. 
PETERBOROUGH,  ONT— 

The   Kingan   Hardware  Co. 
Micks   &   Co. 
Peterborough    Hdwe   Co. 
The   Rathbun    Co. 
PICTON,  N.  S.- 
Barry Bros. 
T.    Carson  &   Sons. 
J.   and  J.  Yorston. 


PICTON,   ONT.— 

Carter  Bros. 

R.   Haddon. 

A.  W.  Hepburn. 

The  Rathbun  Co. 
PORTAGE  LA  PRAIRIE,   MAN.— 

T.  M.  Bearnish. 
PORT  ARTHUR,  ONT.- 

The  Marks  &  Clavet  Lobie  Co. 

Wells  &  Emmerson. 
PRESCOTT,    ONT.— 

R.  W.   Ross  &  Co. 

N.  Willard  &  Co. 
RENFREW,  ONT.— 

P.  S.  Stewart  Co. 
ROSSLAND,   B.   C- 

Hunter   Bros. 

Red   Star  Storage  &  Trans.    Co. 

Steen   &   Co. 
ST.    ANDREWS,    N.    B.— 

W.  p.   Forster. 

G.   D.  Grinmer. 

Hartt  &  Greenlaw. 

J.  A.  Shirley. 

ST.   CATHARINES,   ONT.— 

Samuel    Boyd. 

Coy   Bros. 

McEdward  &   Moore. 

Newman    Bros. 

John  Nicholls. 

H.  J.  Riddle. 
ST   THOMAS.   ONT.- 

F.   M.   Griffin. 
SARNIA,    ONT.— 

James    Lockhart. 
SAUL.T  STE.    MARIE,    ONT.- 

I.   J.   Downey. 

Moore  &  Brown. 

Northern    Hardware    Co. 

W.    H.    Plummer   &   Co. 
SHALLOW   LAKE,   ONT.— 

Owen  Sound  Portland  Cement  C0| 
SHERHROOK,    QUE.— 

Codere  Fils,  et  Cie. 

Loomis  &  Sons. 

Mitchell  &  Co. 
STMCOE,   ONT.— 

Cliarles  Allen. 

J.  B.  Jackson. 
STRATFORD,   ONT.— 

Brigham  &  Ingram. 

TILSONBURG,  ONT.— 

C.   M.  Brookfleld. 

T.  Crawford. 
TORONTO,   ONT.— 

C.   G.    Collins,   11   George   St. 

A.    I.    Ferguson.    215   Queen   St..   E 

W.  H.  Knowlton,  3G  King  St.,  E. 

John  Lucas.  377  Spadina  Ave. 

Maguire  Bros.,  84  Adelaide  St..  W. 

Ontario   lAme  Assoc.   118   Esplanade 
St.,   E. 

Paterson  Mfg.   Co.,   361  King  St..  E. 


DEALERS  IN  CEMENT, 


4S3 


VALLEYFIELD,    QUEBEC— 

Gulndon  &  Oe. 

N.  Langevln. 

Victor  Leger. 

Alexis  Morond* 

J.   H.  Wilson. 
VANCOUVER,  B.  C— 

B.  C.  Portland  Cement  Co, 

T.  Dunii  &  Co. 

E^raniif    Ooleman    &.    Bvana. 

WALKERTON,   ONT.— 
Traill  Bros, 
8.  W.  Vlgan. 

WHITBY.    ONT.— 
Grogei  Ssr  Granger- 
Hatch   &   Bro. 


WINGHAM.    ONT.— 

Jno,  Ci&se  &  Co. 

Smith  &  Pethick, 
CITY  OF  WINNIPEG.  HAN.- 

Biichatian  &;  Gordon. 

Dobaon   &   Jackaon. 

K.eihr  Bros.  &  Co. 

W.   F.   Lee. 
WOODSTOCK.   N.   B-— 

H.   E.   Burtt. 

W.  F.   Dibble  &  Son. 
YARMOUTH    N.  S— 

S.  A.  Crowell  &  Co. 

E.  K.  Si>Umey. 

CUBA. 
HAVANA— 

Howard  Esleaton. 


I 


I 
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i  A  LITTLE  TALK.        | 
I  ABOUT  BUvSINEi^         I 


<</  like  a 
proposition  that  pays.** 

— C.  p.  Huntington. 


THIS    PAYS!   i 


HERE  are  certain  things  that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  must  advertise. 

He  must  make  himself 
known  to  the  peopie  who 
may  be  interested  in  his 
kind  of  business.  The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  good. 
It  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  in,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


From  Sacramento  (Cal.)  rlUNICIrAL 

"  '"'^" .      .     ENOINEERINO 


MAGAZINE 


'Municipal  Engineer 
SZI         ING  has  often  been  pro- 
IS        nounced  in  these  columns 

^S        the  most  useful,  practical  _^ 

^         magazine  of  the  age.  and  we        Awarded  Grand  Prize  by  Paris  ExposiUon  of  1900        -— 
^        adhere  to  that  judgment."  Holds  Medal  from  the  Chicago  World's  Fair  ^-^        = 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiffi 


^^CONTRACTORS 

f 

AND 

LARGE  USERS  OF      ^^H 

^^ft 

CEMENT.                                        "■ 

At^ABAMA. 

TUSCALOOSA-                                               ^^^1 

ANNISTON- 

Finnell  Bros.                                                  ^^^^H 

J.  H-  Duke. 

Finn  ell  &  McCalla.                                          ^^M 

Ij.    Houser- 

TUSCLT^IBIA—                                                            ■ 

Houser  &  Wolaoncraft. 

Aaron  Bresler.                                                      ^M 

Wiley  Hudson. 

Franke  Gautjnan.                                                 ^M 

AVONDALE- 

UNION  SPRINGS-                                                  ■ 

F.   B.   Daniel. 

H.  O.  Foster,                                                            H 

TV.  B,  Moore. 

WOOD  LAWN—                                                             H 

BIRMINGHAM- 

J.  L.  Burns.                                                  ^^^H 

G.  B.  Burkhalter  &  Co. 

Gibson  Mfg.  Co.                                            ^^^M 

Vk\  K.  Cornish,  1235  8.  21st.  St. 

J.   R.  Grimth.                                               ^^^B 

Donelson    &    Colvln. 

E.  L,  Qulronet.                                                     ^H 

Dunn    &    Lallaude   Bros. 

^H 

H    L.  A,  Fu liner. 

ARIZONA.                                              H 

■   Allen    J.    Krebs. 

DTXC^N—                                                                    H 

W   Jas,    C.   La   Coste. 

Ward   &  Courtne*".                                        ^^^M 

Jno.  McPoland. 

PHOENIX—                                                         ^^^H 

Meridian   Construction   Co. 

J.  D.  Brookfl.                                                  ^^^H 

ENSLEr— 

M.  Beverlv  Cox.                                           ^^^^H 

Tennessee  Coal,   Iron  &  Railroad 

Co. 

Clinton  CanipbelL                                       ^^^H 

HUNTSVILL.E— 

FiOeld   &  Gallagher.                                  ^^^H 

Geo.  Akernian. 

Goff  &   G^oin.                                            I^^^H 

C-   F.   Bost. 

H.  K   Kerstin;;.                                               ^^^H 

D.  S.  Brandon* 

Jamd«  O'Conner,                                                 ^^M 

C.   E*  Hutchens. 

Charles  Peterson.                                                ^M 

LANETT— 

TUCSON—                                                                 ^M 

Klley  Hormby. 

Tucson   Cement  &   Sidewalk  Co.                   ^| 

MOBILEJ- 

w 

G.    A.   Chamberlain. 

Gulf  City  Paving  Co..  56  S,  N.  Mich- 

ARt£ANSAS. 

aels. 

ARKANSAS   CITY—                                                  ^ 

H.   E.  Manville. 

Whitehall   &    Co.                                                             ■ 

Jno.  McAdory,  413  St.   Francis* 

BATES  VILLE—                                                            H 

m    Mobile  Paving  Co.,  57  St.   Francfs. 

Frank  Joblin.                                                           H 

■    Geo.  A.  Robinson  Contracting  Co 

M.  M,  Stuart.                                                        ^ 

■     C.   M.   Worthln^ton, 

CAMDEN—                                                                 ^ 

MONTGOMERY" 

James  Mendenhall. 

Amber.   Crombie  &  Will  lams. 

CONWAY— 

^  T>.  W.   Ford  &  Co. 

J,  M,  Courtney, 

■  M,  T.  Lewmnn  &  Co. 

G.  W.  Dona^hey. 

■^Jno.   H,   Talbot  &  Co. 

FORT  SMITH— 

^•RATT  CITY— 

Andrew  Elefaon,  1015  North  Seventh 

■  J>  T-  Culpepper. 

J.  Li.  Girard.  717  Garrison  Ave. 

■  X  F.  Hagan. 

L,    S.    O'Neii.     607   North   Thirteenth 

HELMA— 

Southwestern     Engln^i^rlner     &   Con- 

Vp.  G.  Bennett 

etrnction  Co. 

■keffibld- 

HELENA - 

H^£]ureka  Brick  &  Lumber  Co. 

Allen  Bros.   Pavios   Co. 

■  F.  M.  Hagler. 

Edwin  Miller  Pnvinsr  Co. 

H^H.  M.  Johnson. 

T.   H.   Rice. 

i 
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HOT   SPRINGS— 

M»ke  Jodd. 

John  Kelly. 

H.    N.    Weideman. 
LITTLE    ROCK— 

John  Bethuns,  2600  Cumberland  St. 

J.   R.   Blalock,  514  Center  St. 

Julius  Brandt,  1209  Barber  Ave. 

E.  J.  Fisher,  823  W.  Fourth  St. 

J.   S.   Huber,  2004  West  Seventeenth 
J.  -C.  Hutton,  1419  Poplar  N.  L.  R. 

W.  H.  Lambert,  N.  L.  R. 

W.  H.   Lambertson,  N.   L.   R. 

H.  Weideman,  1401  Izard  St. 

CALIFORNIA. 

ALAMEDA— 

B.  F.  Corry,  2222  Buena  Vista  St. 
L.  V.  Corry,  2222  Buena  Vista  St. 
Emil  Kirchoff,  1710  Grand. 

A.   Kynock,   1248  Versailles  Ave. 

A.  Le  Plant,  840  Oak  St. 

D.   G.   Mackenzie,  2020  Clinton. 
Jas.  Potts,  2066  Alameda  Ave. 
Pow€ll  Bros.,  2260  Central  Ave. 
V.   C.   Stangrulst,  3249  Encinal  St. 
BAKERSFIELD— 
J.  S.  Carroll. 

C.  J.   Lingren. 
Peek   Bros. 

C.  H.  Quincey. 
BERKELEY— 

R.  J.  Carter. 

Herman  Eruska. 

J.   A.   Marshall. 

M.    Murphy. 
DUARTE— 

B.  R,  Davisson. 
FRESNO— 

Edward  C.  Bacon. 
Tliomas   Barrett. 
W.  S.  Betteridge. 
Lewis  Cook. 

C.  J.    Craycroft. 
Jos.    Spinney. 

LONG  BEACH- 

M.  S.  Cummings. 

Jas.  Dovey. 

J.  Drlskill. 

Ghas.  Mushrush. 
GRASS  VALLEY— 

D.  K.  Matteson. 
L.   E.   Pingree. 

HAN FORD— 

Central   Lumber   Co. 

L.  Davis. 

Wendlin^  T^iimlx^r  Co. 
LOS  ANGELBS- 

A.  M.  Austin,  1422  Bush  St. 

L.  Brodie,  lOOG  E.  ISth  St. 

G.   S.   Brown,   419  N.   Burlington  Ave. 

W.  F.  Burnham,  949  E.  33d  St. 

F.  W.  Caley,  512  Crocker. 
A.  E.  Chaffey,  Stowell  Blk. 
Clemens  &  Son,  1216  Catalina. 
M.  A.   Cumming,  299  N.  Ave. 
J.  A.  Daniels,  1626  Palo  Alto. 


JLo»  A  n<n'l('i<— Continued. 

J.  A.  Fairchild,  837  S.  Burlington 
Ave. 

J.  Flood,  208  Wilmington. 

French  &  Reed,  107  N.  Broadway. 

Frick  Brothers,  315  Requena. 

J.  M.  Gardner,  40  Douglass  Bldg. 

F.  Gillespie,  202  Nolan. 

Grant  Bros.,  155  Wilson  Blk. 

Gray  Brothers  &  Ward,  107  N.  Broad- 
way. 

J.  Hein,  1471  W.  25th  St. 

W.  Hooker,  556  S.  Hill  St. 

Hughes  &  Edwards,  Gordon  Blk. 

R.  Keating,  402  Douglass  Bldg. 

C.  Leonardt,  438  Burne  Bldg. 
Frank    Lindinfield,  310^^  S.     Los  An- 
geles. 

W.   A.    Link,    Schumaker    and  Nor- 
mandy. 
Los  Angeles  City  Water  Company. 

D.  Madigan,  734  Jackson. 

C.  L.  McCombs,  Wilson  Blk. 

P.     J.     McCormack,     250     S.    Bunker 

Hill. 
S.   AlcCrary,  905  E.  28th. 
Wm.  O.   Newcomb,  2307  Romeo. 
F.   Niemann. 

W.  A.  Norman,  626  San  Pedro. 
Odemar  Brothers  &,  Co.,  213  W.  1st. 
A.  Olsen,  1821  W.  Pico. 
W.  A.  Paramore,  1619  Council. 

E.  C.  Peck,  1321  Girard. 
W.  L.  Peck,  210  E.  25th. 

J.  M.  Piltlabo,  622  S.  Hope. 
J.  A.   Rhodes,  2122  E.  8th. 

E.  C.   Rice,  2818  Maple  Ave. 
P.  J.  Richmond,  1622  Winfield. 

F.  L.  &  L.  D.  Rogers,  2907  Penn. 
Ave. 

San  Gabriel  Electric   Co.,   254  S.  Los 

Angeles  St. 
A.  Sedine,  318  Court. 
Edward  Sheehan,  116  S.  Flower. 
Conrad  Sheerer  &  Co.,  237  W.  1st  St. 
P.  C.  Smith,  1543  Council. 
Smith  &  Gavin,  937  Stanford. 
A.  Swensen,  225  Stinson  Blk. 
W.  E.  Thornton  &  Co.,  Wilson  Blk. 

F.  B.  Tilden,  477  N.   Quebec. 
J.  B.  Ware,  1128  S.  Hill. 

J.  H.  Watson,  438  E.  Rice. 
J.   E.  White,   Fulton  Blk. 
Frank  W.  Whittier. 
L.  Wiedenman,  143  N.  Daly. 
W.  L.  Younger,  442  Victor.  ' 

MARYSVILLE— 
I.  Luke. 
Swain  &  Hudson. 

MODESTO— 
Jas.  Willison. 

NAPA- 

G.  Errington. 

C.  H.  Giklersleeve. 
G.  Knox. 
J.  M.  Wetmore. 
J.   E.   Wiedburger. 
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)AKLAND— 

J.  G,  Aroott,  1722  San  Pablo  Ave. 
O.  Badgly,  1118  Broaiilway. 
W.  Burr,  421  Edward. 
S,  Carr,  WG  Alice  St, 
Cavanaugh,  14CJ8  Tei  Ave. 
W.  Childs.  563  27th  St. 
Chutrb,  11S2  18th  St. 
j;  M.   Coatea,  52S  2rt  St. 
Cdtton  Brothers,  ITS'i  Wth  St. 
J,  Delaney.  1463  3d  St. 
W.    S.    Dunlevey,      Fruitvale,      near 

Hopkins. 
East  Oakland  Contracting  **fc  Paving 

Co,,  1016  Broadway, 
Easion  &  Wilson.  Macdonoiigh  BJdg. 
J,  C.  Estey.  458  E.  17th  St. 
Fortin  &  Son,  Hu   lOtli  St, 
J.  Geary,  513  25th  St. 

F.  X  Glavin,  12«  4th  St. 

G.  Gooaman,  57tJ  WlJliam  St. 
J.  Greaney,  S2S  Lydia  St. 

J.  Hackett,  362  7th  St. 

P.  A,   Hagan.  2234  Andover  St. 

Ilaky.  814  Brush  St. 
Heafy.  466  24th  St. 

Heverfn.  S62  21st  St. 

Hetkes.  1172  7th   St. 
Hiiihouse  &  Reardon.  353  13th  St. 
\V.  H.  [lord.  f>36  Filbert  St. 
1^.   Kehoe.  "i^  20th  St. 
J.  Kennedy,  819  22i3  St. 
J.  KiUlan.  663  2Sth  St. 
G.  Knight,  1517  Brush  St. 

B.  A.  Matthews,  1307  Mc-itket  St. 

C.  McCarthy,  701  Brush  St. 
E.  Mulvihtll,  872  Mead  Ave. 
Oakland  Asphalt  Paving  Co.,  11  and 

13  Macdonongh  Bldg. 
Oakland  Concrete  Co.,  1208  Broadway. 
Oakland  Conatrnction  Co.,  45«  Uh  Bt. 
The    Oakland    Paving    Co.,    Central 

Bank  Bldg. 
Paclflc    Artifldal    Stone  Co.  468  10th 
Thosf.  Phipps.  630  R  I2th. 
Piedmont    Paving    Co.,    Macdonongh 

Bldg. 
Luc  Ian  Putnam,  1930  Broadway. 
The  Ransome  tz^increte  Construction 

Co,,  lOlfi  Broadway. 
S.  J.  Reminp^ton.  2067  Market. 
Standard    Improvement   Co.,    Central 

Bank  Bldg. 
T.  Stanton.  131S  Tel  Ave. 
E.  B.  Stone*  900  Brtmdway. 
L.  R.  Wicker,  1457  12th  St. 
PASADENA- 
JameR  H.  Dovfy. 
3,   J.    Edwards, 
Andrew   &    Geo,    Hal  town  v. 
Hamilton   &   Phillips, 
J,   B.   Hughes. 
E.    H.    SntUh. 
Ward  &  Roberts. 
?OMON.4- 
Burke   &   Car  eon. 
Lon   Fleming. 


REDLrANDtV- 

Southtrn  California  Power  Co.,  14-16 
State  St. 
RIVERSIDE— 

Concrete  Pipe  &  Construction  Co. 

Fleck   &:  Ormand. 

C.   P.  Hancock. 

Chas,   Quast. 
SACRAMENTO- 

T,  M.   Burns,  22  &  N  St. 

Carl  &  Crobey. 

T.  E.  Clark,  617  15th  St. 

Henry  Dehn,  2802  J  Si. 

M.  Kenny.  Windsor  Hotel. 

Jap.  AlcGillwray,  23  &  P  St. 

R.    W.   Parker,   1908  M  St. 

Jas.  Scholeflfld,  2213  Lr  St. 

J.   D.  Shearer,  2.^16  O  St. 

A.  Teichert,  24th  &  J  St, 

Jas.  Touhey.  142-,i  6th  St. 
SAN  BERNARDINO— 

Jno.  Driver. 

Nathan  Phi  lb  rook. 

Ernest  Vinoger. 
SAN  Dli3GO- 

John  Engelbret  and  Olaf  Nelsor 

Goodbody  &  Son.*?, 

Goodbody  &  Rolsner. 

Joa.  Kelly. 

Jas.  McNalr. 

Frank  Mesne r. 

Wm,   Osborne. 

J.  Frank  Over. 

(3^'er  &  Nagle. 

Simpson  &  Ferine. 

W.  8.  Waterman. 
SAN  FRANCISCO- 

Alcatraz   Asphalt   Co.,   206-7   Crocker 
Bldg. 

Jas.  H.  Bingham,  +Oti  Buchanan. 

Bonnot  Bonnot.  lOO  Montgomery  St. 

Buekman  Contracting  Co.,   608   Cali- 
fornia. 

Martin  Buzalni,  4045  26lh  St. 

California    Concrete    CO.,    220    Mont- 
gomery St 

Alex  U  Campbell,  40  New  Montgom- 
ery St. 

Citv    Street    Improvement   Co„,    Mills 
Bldg. 

Cushlng-Wetmore      Co..      1»      Mont- 
gomery. 

Bryan  DIggins,  2416  Sutter  St. 

Philip  S.  Fay.  124  Sansome  St. 

J.  W.  Ferris,  a20  Sansome  St. 

Richard  Flaherty,  35  Post  St. 

Fllnn  ^  Treac> ,  303  Montgomery. 

3.  Gillettl  System  Co.,  49  City  Hall. 

Geo.  Goodman,  307  Montgomery. 

Grant  Bros.,  Chronicle  Bldg. 

Gray  Bros.,  228  Montgomery. 

Carl  Grlese,  40  New  Montgomery* 

H.  H.  Grus?el,  718  Valencia. 

C.  C.  W.  Haum,  313  2Sth  St. 

Healy,  TIbbet.<5  &  Co.,  42  Stewart  St. 

Jas.  A.  Hulling,  229  9th  Ave. 

Dennis  Jordan.  633  Webster. 

Richard     Kea  tinge,     40    New     Mont- 
gomery. 
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San  FrancAsco — Coniin  ued. 

Pacific  Paving  Co.,  118  Phelan  Bldg. 

Thos.  B.  Roche,  318  Bush. 

San  Francisco  Construction  Co.,  308 
California  St. 

San  Francisco  Paving  Co.,  508  Cali- 
furnia  St. 

Santa  Cruz  Contracting  Co.,  11  Mont- 
gomery St. 

Peter  Sexton,  406  McAllister. 

Steiger  Terra  Cotta  and  Pottery 
Works.  155  Market  St. 

F.  M.  Stevens,  Larkin  and  Market 
Sts. 

Geo.  Stone,  Claus  Spreckles  Bldg. 

E.  R.  Thomason,  20  Phelan  Bldg. 

Union  Paving  and  Contracting  Co., 
80  Flood  Bldg. 

Clarenre  D.  Vincent,  Mills  Bldg. 

C.  A.  Warren,  232  Montgomery  St. 

Williams,  Belser  &  Co.,  302  Mont- 
gomery St.,  room  2. 

L.  G.  Young.  1  8th  St. 
SAN  JOSE- 

T.  A.  Brookbanks,  357  S.  1st. 

C.  E.  Colshan.  398  W.  Santa  Clara. 

Thos.  P.   Doyle,   70  Delmar  Ave. 

S.  Fisher,  10th  &  Wash. 

G.  W.    Hanson,   36  S.   2d. 
Jno.   McReynolds,  243  N.  13th. 
L.  C.   Otto,  36  S.  2d. 

J.   Riechers  &  Son,  36  S.  2d. 

Peter  Rosenbaum,  167  N.  7th. 

Smith  &  Stadler,   54  N.   1st. 

J.  Stanley,  Mission  St. 
SAN   I^EANDRO— 

J.    R.    Faulk€s. 

E.  B.  Stone  &  Co. 
SANTA   ANA— 

J.   Dawson. 

H.    E.    Finester. 

C.  E.  Gronard. 

Frank   Hiel. 

Chris  McNeill. 

H.    E.    Smith. 
SANTA    BARBARA— 

J.   C.   Phillips. 

John    Williamson. 
SANTA  C1.ARA- 

T.  P.  Cunniiig^ham. 
SANTA  MONICA— 

C.    L.    Powell. 
SANTA    ROSA- 
TV.   L.   \ag-el. 

J.    W.    Swank. 
STOCKTON— 

H.    E.    Barber. 

Clark   &   Hencry. 

Hammond    &    Yardley. 

Hedges  &  Buck. 

Smith  &  Rice. 

Southworth,  ('rat ton  &  Co. 

Turner  Bros. 
VAI^LEJO— 

P.  McDonnell. 

John   McManus. 
VENTURA— 

H.   A.   Giddings. 


WATSON  VILL.E— 

James  Halward. 

A.    R.    Wilson. 
WOODLJ^ND— 

H.   T.  Barnes. 

John  Campbell. 

H.   Ervln. 

COLORADO. 

CENTRAL  CITY— 

Quigley   &   Co. 
COLORADO   CITY— 

E.    C.    Strott. 

E.   &  R.  W.   Waycott. 
COLORADO  SPRINGS— 

A.   W.   Atkinson,    230   E.    Dale. 

Ijynn  S.  Atkinson,  23  "W.   Huerfano. 

Colorado    Springs    Stone    &    Cement 
Co..   115  E.   Bijou. 

L.   1^.   Davie,  25  E.  Pike's  Peak  Ave. 

S.  M.  Goshen,  122  N.  Tejon. 

C.    H.   &   H.    G.     Grimwood,     546  E. 
Bijou. 

Hart  &  Son,  115  E.  Bijou. 

Ord  &   Swope,   420  E.    Vermijo. 

Schlessinger    &    Strott,    26    E.    Huer- 
fano. 
DENVER— 

The  American  Monolith  Co. 

Bermudez  Blake  Contracting  Co.,  220 
Boston  Bldg. 

W.    C.    Bradbury    A:    Co.,    55    Rail- 
road Buildiiigr. 

Brown  Contracting  Co.,  1135  14th  St. 

Colorado    Mantel    and    Tile    Co.,   1S60 
Stout  St. 

Colorado     Paving     Co..     52   Railroad 
Bldg. 

T.  W.  Cook  &  Co.,  1S23  Tremont  St. 

Combs  &  Sess,  522  15th  St. 

Denver   Mantel   and     Tile     Co.,    1609 
Court  Place. 

Denver   Mosaic   an|d   Tile    Co.,   34  W. 
Colfax  Ave. 

Denver  Paving  Co.,  Railroad  Bldg. 

Denver  Sewer  Pipe  and  Clay  Co. 

Denver  Terra  Cotta  Lumber  Co. 

Denver  Wire  and  Iron  Works. 

Geo.  Freund  &  Co. 

Willam  Hayden,   P.   O.   Box  894. 

Hughes  &  Stewart,  804  People's  Bank 
Bldg. 

Johnson  &  Sorenson. 

Frank  Kirchof,  1942  Curtis  St. 

Chas.  McBride,  2426  Stout  St. 

Chas.  M.  McCabe,  1849  Emerson. 

John  A.  Mclntyre,  402  Cooper  Bldg. 

Z.  E.  Moncrief,  rear  1119  18th  St. 

John  H.  Nooney  Tile  Co.,  34  W.  Col- 
fax Ave.  ^ 

John  M.   O'Rourke  Construction  Co.. 
1115  Larimer  St. 

Renton   Fire   Proofing  Co.,   1S15  Ara- 
pahoe St. 

Sayre-Newton  Lumber  Co. 

Senbert  &  Heimbecher,  729  15th  St. 

William  Simpson.  1643  Champa  St. 


^^^^CmrrRACTORS 

AND  LARGE  USERS  OF  CEMENT,            4£9 

/jpff  ji^r— (7fj|j  finttrti^ 

COXXECTKIT. 

John  C.  Teller,  706  Equitable  Bldg. 

AN30NIA- 

C.  A.  Waldo,  1246  Curtis 

Bt. 

A,  B.  &  C.   Co. 

Western  Realty  and  Pavingr 

Co.,  304 

Wm.  Bothwell. 

Opera  House  Blk. 

Royal  Halbrook, 

FLORENCE— 

Thos.  Hennessey. 

Crouch  &   Wc!ab, 

W.  N,  HoughtaMng, 

Florence   Water   Dept.     H. 

Uan,  Supt 
Liuiderman  &  Hendritah. 
J.  Stewart, 
FORT  COLLINS— 

E.    Kll- 

Wm,   Potter. 
C.  B.  Wooster. 
BETHELr- 
R  T.  Andrews. 
P.  Dolan. 
P,  McDonald. 

C.    A.    Button. 

BRIDGEPORT— 

M,    G,    Con  ley. 

W.  9,  Bullard. 

M.    W.    Fuller. 
C.    J.   Love  land. 

Burns  &.  Co. 
Oliver  B.  L\>le. 

Hiram  Pierce, 

E,  T.  Doollttle, 

J,    E.   Walker. 

.- 

M.  O'Connor. 

GOLDEN- 

B.  D.  Pierce.  Jr.,  Co. 

James   H,   Gow. 

Standard  Asphalt  Co. 

GRAND  JUNCTION— 

StUlman  &  Godfrey.                 * 

J.  J.  Lumsden. 

The  Williams  &  Dewhurst  Co. 

Tharp    &    Drxter. 

BRIOTOL- 

GREELEY- 

Geo.  C,   Arms. 

Eckcr  &  Garden. 

P.  J.  Coleman,                                   • 

E.    M,   NuBbaum. 

Ira  Gaj'lord. 

IjEADVILLE— 

T.   H.  Kelrn.*^. 

John  H.   Saum- 

Wm,  Lin.'sted. 

Mart.  J,  Moran.  411  W. 

Eighth  St. 

J.   M.   White, 

Martin   V.    Turpln,   431 

E.   Ninth   St. 

DANBURY- 

LONGMONT— 

John  P,  Beard,  43  Spring  St. 

G,  W.  Brown, 

F*  C.  Benjamin  &  Co.,  1M3  Spring  St. 

1,    F.   HalL 

JaH.  L,  Sherman.  10  Balmforth  Ave. 

H.    A,    Schrolcraft. 

Warden   Bros.   &  Co. 

James  Wlg&ina. 

DANIEI^ON— 

OURAY— 

J,  G.  Glll^ert, 

Frances   Carney* 

DERBY- 

E.    If.   Tnjlor, 

F,  H,  Fa^an  Co. 

Hlch  Whlnnerah. 

J.  C.  Gilligan. 

PUBeLO- 

R.  T,   Pa  to  hen  &  Son. 

Ciiloradn   Btone   and     Flagrgrlnr    Co., 

GREENWICH— 

Central    Blk. 

Banlts  &  BruEh. 

Fleming  Trading"  Co, 

Thos.   Eagan. 

Sisb   &  Powers. 

HARTFORD- 

J.    C,    Summers  &  Co. 

Daniel  Ahern.  38  Crown  St, 

ROCKY  FORD— 

Charlea  B.  Andriis,  mi  Main  St. 

Chas.   Blomg^ren, 

William  Angus,   110  Oak  Bt. 

Ma  honey  &   Gobln. 

Angus  &  Cheaebro,  31  Warner  Bt. 

&AL»1DA— 
SIsson  &  Turner. 

Billlnera  Sidewalk  and  Masons'  Sup- 

ply Co..  151  Charter  Oak  St. 
Barrett  Bros.,  10  Trumbull  Si 

TETXURIDE— 

Hiram   Bissell,   43   Wads  worth   St. 

William  Anderson. 

WatBon  K.  Bliss,  17  Lewis  St. 

Roliert  Cameron, 

S,  B.  Bos  worth,  42  Front  St.                            ' 

Otto  Reed. 

William  J.  Bray,  36  Imlay  St. 

TRINIDAD— 

Henry  A.  Budde,  103  Hun  Kerf  ord  St. 

W,  O.  Carlson. 

E.  W,  Clarke  &  Son.  32  Village. 

David  Henry. 

George  E.  Dennison.  IfhS  Pesjrl  St. 

H.  W.  Krus  &  Co. 

E,   F*    Ede,  S  Pawtucket   St. 

F.  W.  Pierct. 

John  P.  Hills,  754  Main  St. 

Geo.  W.  Ponle. 

Hills  &  Fox,  50  John  St. 

M.   Sullivan. 

D.   W,   HolUs  &  Son,  2U  Asylum  St, 

J.  W.  Wtlklns, 

Robert   Moore,    Sheldon   and   Taylor 

VICTORIA- 

Sts. 

Ji>o.  Dally. 

Michael  O'Nell,  2i  Pawtucket  St, 

1 
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"  Hti  i-f/r  ti'fl^  Oi  H  tittt  IffL 

William    F.    O'Neil,    ITl!    Farmlngton 
Ave. 

A.   W.  Scoville,  Wl  Main  St. 

Michatt  Shecdy,  7:^  Franklin  Ave. 

Southern   New  Eiig^land  Paving  Co., 
141  Trumbull  St. 

AVatsttm,  Tyro II  &  Son,  720  Main  St. 

Watsk^n  &  Jackson,  2S3  Sheldon  St, 
JEUKTl'  CITY— 

F.  H.  Gilbert. 

John  E.  Green. 

Richard  Howard. 
MKRIDEN— 

John  t\  Dahill 

John  S.  Lane  &;  Son. 
MIDDL^KITAVN— 

A.   Brazos  &  Sfons, 

Roger  Kennedy. 
MILFORD— 

Edw.  N.  Clark, 
NAUGATttCK- 

J,  H.   Dunn. 

Ham  &  Tuttle. 

ChaK    M.  Potter,  P.  O.  Box  276. 

M.  F.  MeCabe. 
NEW    BRITAIN— 

M.    S.    Austin. 

Geo.  A.  Cadwell. 

Jolin  CanHeld. 

Doolittle  Bros. 

John  Hanna's  Son. 

A.  A.   Lyman. 

John  Nolan. 

R.  G.  Raniagc. 

W.  B.  Sparks  &  Son. 

NEW^   HAVEN— 

C.  W.    Blakeslee  &   Son,   5)s    Wavtrly 
St. 

Geo.  Bolin  &  Son-?.  47i"  Congrct^^s  Ave. 
A.  Branos  &  Sona.  mn  Elm  St. 

D.  G.  Carmichael,  H  Casslus  St, 

C.  W.  Clark  &  Son,  17:1  Long  Wharf. 
Connecticut  Concrete  Co,,  40  Church 

St. 
Coyne  Bros,  Concrete  Co.,  250  Blatch- 

ley  Ave. 
J.  A.  Doolith   ^^<:  r'o.,  179  Church  St. 
Fair    Haven    Concrete    Co.,    2   Cedar 

Hill  Ave. 
The  Cipo.  M,  Grtint  Co,.  133  Union  St, 
C,  W.  Kellog  &  Co.,  ,Vw^  State  St. 
Chas.  B.  Kinney  Co.,  HI  Orange  St. 
J.  N.  Ijt^onard  &  Ci  ..  21  Sylvan  Ave, 
Patrick  Maher,  2.s;i  Shermian  Ave, 
Laurence  O'Brien,  70  Beat  h  St. 
R.  Redfield  &  Sons,  SOO  George  St. 
C.  Dwi^ht  Robinson,  442  State  St. 
Sporry  &  Treat,  3&  Church  St. 
John  P.  Thompson.  %2  Gran<l  Ave, 
Vermont  Construction  Co. 
Jos.  B.  ^Vhitby,  29  Auburn. 
NEW  LUNDON- 
Beii.iamln  Andre,  m  Williams  St. 
H,  O.  Biirch  &  Co..  41U  Grand  St. 
Frank  P.  Drli  .<bach. 
Michael  H.  Fltzgreialr!,  G  Trimum. 


New  Lnttfhifi^Conlin tuil. 

EJIi^^ha     Post,     Gardner     Ave., 
Montauk. 

H.  E.  Roofers,  41  Grand  St, 
NORWAUC- 

Salvator  Charrlot. 

Frank  F.  Clark,  Newton  Ave, 

H.  Q.  Clark, 

John  W.  Edmunds,  13  Wall  St. 

Lathrnp  &  Shea, 

C.  T.  Leonard  &  Co. 

John   B.   Morton,  58  Taylor  Ave. 

Raymund  Bro^. 

Henry  A.  Sanders. 

\\m.  Sheldon, 
.\oRWICH- 

(  arpenter  &  Williams. 

47h;is.  W,  Bnrton. 

Ciutlur.s  &  Lilllbridge. 

Clias.  S.  Flskc. 

A.  R.  Nicker.son. 

l^H'k,  Mc Williams  tt  Co. 

!>ank  G.  Rice. 

Rlngland  Bros. 

Torrance  &  Matthews. 
UR.\XGK^ 

L.    A     l^rown. 

O.  W.  Dnlcher. 

Ji>3iii   L,  Sherman. 

H.  P.  Wheeler. 
I  LAlNVn.LE- 

H.  G.  Hart, 
i  ixANTSVlLLE— 

LulhtJ   Barnes. 

L  W.  Conies. 
PT'TNAM— 

A.  L.  Arnold  &  Co. 

C.   H.   Kelly. 

Wheaton   Bldi^-.  anil   Lbr.   Co. 
ROCKVILLE— 

R,  FarrelL 

.loa.    Filzgerald. 

A.    E.    Harris. 

Clias.    Khw. 
SIIIOLTnN- 

S.  O.  Daniell. 

P.  Murjihy. 
.SOUTHINGTON— 

Luther  Barnes. 

J.   ^V^   Francis. 

J,  F,   Knapi), 

ThHinins  &  Nolan. 

A,  N,  W^oodriiff. 
STAFFORD  SPRINGS^ 

A.  E.   Converse. 
STAMFOBD- 

Elfim    Ballard. 

Bell   &  Suly. 

Leonard   Blond  el, 

A.    E].    Bounty. 

M.   9.   Brown. 

F.  A,  Bnttrey. 

Ciirbo  Bros. 

Dean  &  Horton. 

Cornelius  Holly. 

Frank  Hook. 
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JStam/a  ni —  Co  it  i  h  t  uefL 

WILMINGTON-                                           ^^^| 

Hoper  Hornahaw. 

Davis  ^  Bro.,  827  Lomberd.                   ^^^H 

Jones  &  Whitehead. 

Delaware  Construction  Co.                       ^^^B 

Thos.    McAdams, 

Diamond  State  Steel  Co.                                 ^H 

D,   O'Connell  &  Sona. 

Harlan  &   HoUingsworth  Co.                          ^M 

E.  G.   PatiL 

John  Jacoby.                                                         ^H 

Frank  Shea. 

Lenderman  &  Bro.                                              ^H 

Jno.    Troy. 

Jas.  M    Malloy.                                                     V 

Geo.   Vitt. 

Geo.   W.    McCaulley   &   Son.   103     W.           ■ 

Jos.  Vozelia. 

Sth  St.                                                                    ■ 

Eugene  A.   WusL 

Jas.    McColgan.    101&   Lancaster   Ave.          ^| 

STONINGTON- 

A.  S.  Reed  &  Bro.  Co.,  S15  Siiipiey  St.  ^^M 

A.   W,  Bray  ton. 

§liiiuioii«  Jt  Bro.                                      -^^^^1 

I>iiclley  Budlon. 

^^^^^1 

Asa  Wilcox. 

DISTRICT  OF  COLUMBIA.          ^^^B 

STRATFORD— 

WASHINGTON— 

Sanders  &  Collins. 

Geo.   \V.  Acorri.  1315  llth  St..  N,  W. 

TORBINGTON- 

Wm.   C.  Allard,  314  &th  St.,  N.   E, 

R.   Cox, 

Richurd  G   Alvey.   1251  K  St*,   S.  E. 

K      Geo.  Croft. 

James  A.  Anderson,  76  P  St.,  N.  W. 

H       F.   Gleefton. 

Max  H,  Andrae,  15:^2  10th  St.,  N.  W. 

■  XTNTONVITJ.F^ 

Wm.  L.  Argue.  503  7tb  St,.  N.  W. 

■      H.  F.  Jones. 

Wm.   J.   Bahblngton.   913   7tli  St.,    N. 

■  ^'ALLINGFOFD— 

E. 

H      C.  W,  Crockett. 

laaau  M.   Baker,  8  3d  St.,    N.  E. 

H      Horace  Bote  ford. 

John   W,   Baker,  715  3d  St.,  H.   E, 

H      McCormat-k  Heating  Co. 

Barber  &  Rose,  614  llth  St..  H.  W. 

H      IVm,  Rein  ford. 

George  M.  Barker,     641    New    York 

H      M.  J.  Redmond  Co. 

Ave.,   N.   W. 

■      W,  J.  Ward. 

Georgre  W.  Barkman,  21  7th  St.,  N. 

1  W^ATKHBURY- 
■      Abbott  Btoh.  Co- 

E. 
Wimam  Earstow,  12  Hanover  St..  N. 

W. 
Warren  F.  Baalm.  612  M  St.,  N.  W, 
f^'               John  W.  Beha,  619  N  St.,  N.  W. 
^^^               Wm.  P.  Blaydes.  715  3Fd  St,.  N.  :E3. 

■  Matthew  D.  Byrnes,  90  Bank  St. 

■  Chatfielct  &  ChatReld,  55  Benedict 

■  The  City   Contracting  Co..   5S  Cen 

■  St. 

■  Thomafu  DooUngr,  64  Stone  St. 
H     Excelsior  Concrete  Co. 

H     Jno.  W.  GafTnev  &  Co..  16  E.  Main. 

Francis  A,  Elundon,  67  S  St./N,  W. 
John  F.  Blundon,  3900  T  St,  N.  W. 
Joseph  A.  Blundon,  1W6  F  St.,  N.  W. 

■     Charles    JacKson    &    Son.    312    Bank               ^^Ji'"*™    ^-    «'""*■   ^"^  =^'*   «*•    ''■          ■ 

H                 St. 

■  HcGrath  &  Son,  26  Magi  11  St. 

■  E^lward  McManiiis.  130  Bridge  St, 

■  G.  G.  Rfh^i'.  107  Locust. 

■  Tracy  Bros.  Co..  52  Benedict  St. 

Richard  Bogan,  247  Pomeroy  Ave.              ^M 

George  B.  Boland,  lOl^i  L  St,.  N.  W.          ■ 
Thomas  M.  Bond,  2108  18th  St..  K.  W.           ^ 
Frederick   W.    Booth,   1640  Columbia 

H     Waterbiiry  Concrete  Co.,  2S3  BariM 

Rd.,  N.  W. 
Orlando  Bradt,  TunJaw  Rd.,  N.  W.               ^M 

■  WIM.TMANTIC- 

John       W.       Bra  shears,       Wlnthrop          ^M 

H     S.  A.  Comlns. 

Heights.                                                                ■ 

H      Edward  A.   Jackson. 

Warren  F.  Brenizer,  t;3  R  St.,  N.  W.             H 

■     C.  B,  Jordan. 

Brennan  Construction   Co.,  903  F  St.,           H 

■     Michael  Sullivan. 

N.  W.                                                                   M 

■     J,  O,  Sullivan. 

Aloyslua  P.   Brosnahan.  811  10th  St.,          ^M 

■  WIK&TKD- 

N.   E.                                                                  ■ 

■     J.  F.  Carey. 

Austin  P.  Brown,  1416  F  St.,  N.  W.               ■ 

H     H.  V.  Johnson. 

Wnnam  Brown,  23S  Oriel  Ct.,  N,  E.              H 

H     H,  O.  AdaTT]». 

Arthur     C.     Burch.     42  N.    Y.   Ave.,           ■ 

H    K.  0.  Beers. 

N.  W.                                                                     ■ 

^B 

Michael  Burke,  495  L  St.,  S.  W,                     ,  ™ 

■                            DEILAmrAREw 

Herman  Burgess,  Brookland. 

■  l^AURE^L^ 

John  N,  Bnrlew.  2d  and  N,  N.  W, 

V     Davis  &  Bro. 

James  Burna,  1420  A  St.,  S.  BJ, 

■  LpET^-ES— 

Henry  T.  Burrows,  River  Rd. 

■     Charles  W.  Johnston. 

Robert  Burrows,  Murdock  Mill  Rd. 

■milfohD" 

Orlando  W.   Bntler,  16    Fillmore  St., 

H^    Benjamin  T.  Collins. 

Anacosta. 
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Washirtgton — Continutd. 
Bartholomew   A.   Callan,   301  McLean 

Avo.,   S.   W. 
Jamt't>    S.    rapps,    402    Florida    Ave., 

N.  ^V. 
Frank  S.  Carmody,  339  1st  St.,  N.  E. 
John  P.  Carmody,  324  Massachusetts 

Ave. 
Simon  Carmody,  339  1st.  St.,  N.  E. 
Wm.   Carr.   2212  2d   St.,   N.   W. 
Wm.  B.  Catching,  1925  G  St.,  N.  W. 
John  S.  Catts.  1211  D  St.,  S.  W. 
Michael    H.    Cavanaugh,    521   13th   St., 

N.   W. 
Fred'k  H.  Chaffee.  1079  32d  St..  N.  W. 
Robert  Clarkson.  123$  5th  St.,  N.  W. 
Wm.   M.   Clayton  &   Co..   50S  11th  St., 

N.  W. 
Anthony  M.   Clegrr.   90S  G  St..   N.   W. 
Colburn  Paving  Co.,  1425  N.  Y.  Ave., 

N.  W. 
James  M.  Coleman.  621  Florida  Ave., 

N.  W. 
Joseph  W.  C^ollins.  1016  T  St.,  N.  W. 
Robert   Collin.s,   820     North     Carolina 

Ave.,  S.  E. 
William  P.  Collins,  628  H  St.,  S.  W. 
Benj.  P.  Connick,  1225  I  St.,  S.  E. 
George  O.  Cook.  10  B  St.,  N.  E. 
James   II.    Cooper,    1348   Wallach   PL, 

N.  W. 
John    Herbert   Corning,    520  13th    St., 

N.   W. 
Arthur  Cowstill.  1110  F  St..  N.  W. 
Cranford    Paving    Co.,    1418     F     St., 

N.  W. 
Geo.   W.   Daut.  520  7th  St.,   S.   W. 
Geo.  W.  Darby.  830  9th  St..  N.  W. 
Rezin  W.  Darby.  1062  32d  St.,  N.  W. 
Wa.shburn  E.  Davis,  615  C  St..  N.  E. 
Samuel  W.  Deckman.  210  D  St.,  S.  E. 
Edmund     J.     De    Lacy,    1810   5th    St., 

N.   W. 
John  Devine.  1240  32d  St.,  N.  W. 
Wm.  B.  Douglass,  323  Maryland  Ave., 

N.  E. 
Geo.  W.  Dove,  rv2Q  T  St.,  N.  W. 
James  A.  Dovvri(  k,  1625  1st  St.,  N.  W. 
Fredk.  Drew.  1S14  4th  St.,  N.  W. 
Alexander      l^uehay,      1215     Vermont 

Ave.,   N.   W. 
Daniel  A.  Duffy,  1905  4th  St.,  N.  W. 
James  M.  Dunn,  i:{24  nth  St.,   N.    W. 
Nicholas  Eckhardt.   1110  18th   St..   N. 

W. 
Beverly  H.  lOUett.  220  12th  St.,  S.  W. 
John  IT.   Ellis,  1118  (Jth  St..  X.  W. 


Washhnitnii—Conthiuvil. 
Wm.   H.   Ellis,  1425  New  York  Ave., 

N.  W. 
Louis  H.  Emmert,  1419  G  St.,  N.  W. 
Henry  W.  Eno,  34  Harrison  St.,  An- 

acostia. 
Charles  Ernst,  22  Q  St.,  N.  E. 
Charles  H.  Eslin,  3531  13th  St.,  N.  W. 
Ferdinand  Espey,  412  10th  St.,  S.  E. 
Frank   J.    Ettlnger,    207   12th    St.,   N. 

W. 
Frank  D.  Evans,  1214  21st  St.,  N.  W. 
Fahey     &     Co.,     Washington     Sav. 

Bank  Bldg. 
Andrew  J.  Fisher,  921  Virginia  Ave., 

S.  W. 
Wm.  B.  Fowler,  12th  St.  &  Mt.  Ol- 
ivet Ave. 
Geo.  F.  Freeman,  405  21st  St.,  N.  W. 
Wm.  F.  Garber,  1337  N  St.,  N.  W. 
Charles   E.  Getz,  621  I  St.,   N.  W. 
Henry  P.  Gilbert,  1062  32d  St.,  N.  W. 
Andrew  Glesson,  1216  N.  Capitol  St. 
Charles    E.    Goodman,    1837    6th    St., 

N.  W. 
Wm.    C.    Goodwin,     737     Steuben   St., 

N.   W. 
Philip  N.  Gottwals,  18  N  St.,  N.  W. 
Lawrence  J.  Grant,  1005  1st  St.,  N.  W. 
Perclval   B.   Grant,   1635  New   Jersey 

Ave.,  N.  W. 
Edward  G.  Gunnell,  612  F  St.,  N.  W. 
Frank  L.  Hanvey,  213  12th  St.,  N.  W. 
Gustav  Hartig,  509  H  St.,  N.  E. 
Louis  N.  Hays,  Deanewood. 

N.   W. 
Louis  Hays,  1001  7th  St.,  N.  W. 
Robert   C.    Head,    1539    Columbia   St., 

N.  W. 
George  W.  Heisley,  425  12th  St..  N.  W. 
Melvin   H.    Herriman,    224     12th     St., 

S.   K. 
William  Holmead,  3531  13th  St.,  N.  W. 
Holtzelaw    Bros.,    1705    Penna.    Ave., 

N.   W. 
Thomas  C.  Hoover,  835  4th  St..  X.  E 
David  Horan,  1013  3rd  St.,  X.  E. 
William    M.    Honstkamp.    809    M   St.. 

N.  W. 
Geo.  c.  Hough.  508  F  St.,  X.  W. 
Edward     Howe,   1713     Florida     Ave., 

N.  W. 
John   H.    Howlett.    1313   Wallach  PI., 

N.  W. 
John   Hughes,    Jr..    Washington  Sav. 

Bank  Bldg. 
Thomas  Hughes,  58  Xew  York  Ave., 

X.    W. 


The  Fc.iv- 
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Va»h  ing  to  n—  Co  h  f  tn  urt  (^ 
W.    Seely    Hutchinson,    1331     G     St., 

N.  \\\ 
Gabrlfcl  B.  lardella,  424  Hth  St.,  S.  K, 
Andrew  Jackson,  923  L  St.,  N.  W. 
(hiirlrs  \V.  .Jones,  Hrtrnkland. 
Henry  A,  Jones,  New  Jersey  Ave.  & 

D  Sts..  N.  W. 
Edwin    F.   Jones,   IGia  Lincoln   A%'e.» 

N.  E. 
Edwin   F-   Jones,   Jr.»     IfilS     Lincoln 

Ave.,  N.  E. 
John  T.  Jones,  2043  Seaton  St.,  N.  B, 
John  Joyce,  114^  ISth  St,  N,  W. 
Thomas  Joyce,  1112  ISth  St.,  N.  W. 
Edward  Kearn.  29  R  St..  N.  W. 
John  W.  Kf^ene,  Bright  wood  Park. 
James  W.  Kennedy,  1123  21st  Bt.*  N. 

W, 
John  W.  Keyes,  909  22nd  St,.  N,  W. 
John  W.  Keyser,  61S  G  St.,  N.  E. 
Geo.  Killten.  H327  P  &t..  xN.   .v 
John  P.   King,   751  Shertdan   St..   N. 

W. 
Thomas  J.   King,  933  G  St.,  N.  W, 
Thomas  Kinney,  2000  N  St.,  N.  W- 
Charles  Knight,  1015  C  St.,  S.  AV. 
John   H     Knighton.  &22  2d  St..  N.  E. 
Eiiward  L.  Kolb,  703  tith  St.,  N.  E. 
Robert  H.  L.anib,  615  15th  St.,  N.  E. 
Edward    Landvoight,     2100    It^t    St., 

N.  W. 
L.ajie  Bros.,  US  12th  St..  S.  E. 
Thomas  J.  Lane,  lOlO  1st  St.,  S.  E. 
Charles  A.     Langley,     310    12th    St„ 

N.  W. 
Kichard     H.     Lansdale,     1214    S   St., 

Paul  Leary,  1201  Uth  St.,  N.  W. 

Benj.  F.  Leathers,  (523  4th  St.,  N,  W. 

Ernest  L.  Lewis,  Tennallytown, 

William     F.     Lewis,     1501     7th      St.. 
N.  W. 

Arthyr  R.  Lindsey,  Kenllworth. 

^■^m.  P*  Lipscomb,  1416  F  St.,  N.  W. 

Samuel  Uoyd.  308  H  St.,  N.  W. 

George  ^^  Loeffler,  2409  Brlghtw^ood 
Ave.,  N.  W. 

George  \\\  Lowrey,  1512  6th  St.,  N.  W. 

Reese  F,  Lnkei,  S12  .'ith  St.  N.  E. 

John    E.    Lytms,     Metropolis     View, 
N.   E. 

John  McDevltt,  40  R  St.  N.  W. 

John  McDonald,  3314  10th  St,  N.  W. 

James  H.  MeGlU,  McGill  Rldg. 

Thomas  MeGraw,  lft37  L  St.,  N.  W. 

John  McGregor,  729  12th  St..  N.  W. 

John  H.  Mclntyre,  3221  Q  St„  N.  W, 

Martin  McKamara, 

Daniel  J.  Macarty.  1419  G  St.,  N,  W. 
^  T^^m,  H.  Maudky.  1638  12th  St.,  N.  B. 
(Thomas  D.  Manning,  440  8th  St.  S.  W. 
^  James    L.    Marshall,    303    Massachu- 
setts Ave.,  N.  E, 

James  W.  Martin,  224  7th  St..  N.  E. 

James  D,  Masson,  26  Arthur  St,  Ana- 
costia. 


Wn\himj!vH — CoifthiUftf. 
William    H.    Matthews,    2113    E     St., 

X.  W. 
Meads  ii^  Reynolds,  934  F  St.  N.  W. 
Frank    E.     Metcalf,    32    Qnlncy     St., 

N.  W. 
Alexander    Millar,     liJl,>    Ohio     Ave., 

N.  W, 
Julian   J.    Miller,   1385   Georgia   Ave.t 

S.  El. 
Henry  C.  Mockabee,  482  G  St.,  S,  W, 
Peter  J.  Morris.  1137  C  St,  N.  E. 
Joseph  Mullen,  420  11th  St,  N.  E. 
John  A.  Mulloy,  322  B  St.  S.  E. 
James  K.  Murphy,  509  7th  St,  N.  W. 
John  Murphy,  1322  9th  St.,  N.  W. 
John     H.    Murphy,      2082     35th      St.* 

N.  W. 
Murray  Bros..  1944  2t3  St.  N.  W. 
Luk  E.  Munaugh,  1712  32d  St.,  N.  W, 
Mathews    Myers,      2338      Bright  wood 

Ave.,  N.  W. 
Thomas  F,  Myers,  Conduit  Road. 
John  A,  Narless,  555  ISth  St.,  8.  E. 
National   Contractors'    Agency    Co., 

1413  G  St.,  N.  W. 
John   J.   Neunieyer,   130&  gth   St.,   N. 

W. 
James  F.   Nolan,  1709     New    Jersey 

Ave,,  N.  W. 
John  H.  Nolan,  1413  G  St.,  N.  W. 
Timothy  OBileti  1-    - 

Daniel  O'Connor.  331&  E  St.,  N.  W. 
James  O'Day,  2436  K  St,  N.  W. 
Charles  J.  Ortiip,  U39  5th  St.  N.  B. 
Gilbert   J.   Osterman,   m  B.   St.,   N. 

W. 
James  L.  Parsons,  1425    New    York 

Ave*,  N.  'W. 
William  A.  Pate,  2D6  10th  St.,  N.  W. 
Edwin  Perry,  Bright  wood  Park. 
William    M.    Plummer,    Hi    7th     St., 

8.  R 
Thomas  H.  Power,  825  6th  St..  S.  W. 
Sam'l  J.  Presf^oit  &  Co.,  507  12th  St., 

N.  AV. 
Franklin   M.    Proctor.     1232  6th     St., 

N.  W^ 
Samuel   S.   Rlchard.son,  1335    N.     St., 

N.   W. 
Richardson  &  Burgess,  ei3  14th     St., 

N,  \^^ 
Richard     W.     Ricketts,       Wisconsin 

Ave.,   N.  W. 
Luther  W.  Riley,  229  10th  St,  S.  E. 
Thos.  W.  Riley,  foot  11th  St, 
John  Roche,  23  P  St.,  N.  E. 
Robert  V.   Rusk,  472  Louisiana  Ave., 

N,  W, 
Edward    O.    Sanderson,    1106   7th    St, 

S.   E. 
Edmund  Saxton,  123  G  St,  N.  E. 
Henry   Schneider,    lfi07     New     Jersey 

Ave.,  N.  W. 
William  Scooler,  2112  Ward  PI.,  N,  W. 
Samuel  C.  Scott,  425  7th  St.,  S.  E. 
Franklin  P.  Serrin,  Conduit  Road. 


^ 
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Wets h  iUijUi n  — C*i ft  f  i n  n f'll. 
AIoiizo  D.  Shaw,  Um  ;ith  St.,  S.  E. 
Daniel  M.  Sheh.in.  <n:l  14 ih  St.,  N.  W, 
W.  H.  Shoemaker.  22'J  FMn  St,,  N.  W. 
Lewis  N.  Sinipsun,  Bright  wood  Park. 
William  K.  SKJnnt/r,  Heno  <:'ity. 
F.  S.  Smith  &  Co..  121T  F  St.,   N.  W. 
RUhard  li.  Sorrell,  329  N  St.,   S.  W. 
William    \\\     Souder,     3413     Ho  I  mead 

Ave.,  N.  W. 
Wm.  E.  Spear,  20  Bliss  BMg:. 
Thos.  M.  Steep.  24th  St.,  N.  W, 
Wm.  H.  B.  Stout,  &>1  Stanton  PL,  N.  K 
John   B.    Stubbs,   UU     Florida     Ave., 

N.  E. 
John  W.  Swainson,  tJ^T  H  St.,  N.  W, 
Thomas   W,    Swarl,    333   Mass.    Ave., 

N.  E. 
Maurice  F.  Talty,  300  M  St..  N.  E3. 
Stephen  Talty,  300  M  St.,  N,  E. 
Talty  £c  Allen,  012  F  St..  N,  W. 
James  Tenly,  all  S  St.,  N.  W. 
Columbus     Thomas.      170^     35  th     St., 

N.    W. 
Archibald  Thompson,  1220  I  St.,  N.  E. 
Jeremiah    E.    Thorne,    1()2T    16th    St., 

N.  W. 
Bartley  Thornton,  Mm  2M  St,.  X.  W. 
Jarae5  F.  Tllky,  525  13th  St.,   X,   W. 
Charles  V.  Trott,  329  T  St..  N,  W. 
Wm.   A.   Vaughn,   liXM5     Conn,     Ave., 

N.  W, 
Robert  H.  Voutz, 
Koble   J.    Walker, 

Sth  St.,  N.  W. 
John  T,   Walker   &   Sons.   1^20  N   St., 

N.  W. 
John  T.  Walker  &  Sons,   2G4  10th  St., 

N.   W- 
Edward  R.  Walton,  isy  E  St.,  S.  E. 
Edward  E.  W^ird,  1015  mth  St.,  N.  W. 
Joshua   N,     Warlielci,   472     Limiii^lana 

Ave..  K.  W. 
E.  G.  Wates,  7S1  12th  St.,  N.  W. 
Roderick  D.   Watson,   1212   C    St.,   S, 

W. 
Watta  &  Taylor,  523  9th  St.,  N.  W, 
George  Webster,  Brlg^htwood  Park. 
Wllllnm  J.  Wells,  51?!  i:^th  St.»  N.  W. 
Francis  Wickllne,  32S  B  St.,  N.  B, 
Wllfong^   &   Fawcett,     Aiuer.     XJtilv. 

Park,  N.  W. 
George  Woodruff,  Eckington  PL,  N, 

m 

George  E.  Wyne,  417  11th  St..  S.  W, 
James  M.  York  &  Son,  912  G  St.,  N. 

W^ 
Wm.  Yost  &  Bro.,  1002  Penna.  Ave., 

S.  E. 
Thomas   G.    Young,   247   EIra    St.,    N. 

W. 
Emory  W.   Yount,  411  9th  SL,,   S.  W. 


11  N  St.,   N.  W. 
Florida    Ave.    and 


FLOI 

FERKANDINA— 

ThOL-,   Eastmore. 

John    Mann. 

Jameg  McGlffln. 

O*  3.  Oakes. 

W.  H.  Stevens. 
GAINESVILLE- 

K.  I.  Balr^. 

J.  R.  Kddlns. 

E.   r,    Mc:M;ihan. 
JACKS<:)NVII.BE- 

Bishie  &  Foster, 

Jos.   Bryrin. 

Witt,  T,  Cotter. 

Winchell  French,  1 

JricksonvUle  Favin 

S.  S.  I^eonard  Co. 

W.    A     :MaoDuff. 

R.  fi.  Ro^s. 
KEY  WEST- 

Wm.  A.  Jrihnson  & 

Wm.  R*  Ktrr. 

Alfred  B.  Sawyer. 

W.  F.  V.  Scott. 

D,  B.  Walker. 
OCALA  - 

McTvrr  &  MacKaj 
TALr.AHASSEE— 

GlSmore  dk  Da  via  ( 

Taylor  &  Chllds. 
TAMPA- 

Jame^  Brown. 

S.    S     Leonard. 

Levick  &  Moore. 

A.  Lr.  Shaw. 

C3ias.  Wright  Pavi 

ATHENS— 

E.  Borry, 
J.   A,   Soyc. 

J.  W.  Watson. 
ATLANTA— 

Atlfintij    Terra   Cot 
Bluft  Sts. 

Atlanta  Tile  Co.,  : 

Wm.  J.  Blahop,  K 

V.  H.  Krlegjshaber 

C,  P.  Murphy  &  S 

Byron    Sanders^   24 

Southern  Roofing 
AUGMSTA- 

W.  F.  Barne. 

T.   O.   Brown. 

McKlnzie   &   Son. 

C.  L.  RoimdB. 

Albert  J.   Twiggs. 
RAINBRTDGB— 

J.  W.  Barney. 

W.   H.  Carr. 
BARXESVILLE— 

A,  O.  Bennett  &  I 
BRUNSWICK— 

J,   C.   Baldwin. 

AV.  H.  Bo  wen. 
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CARTERSVII^LEJ— 

VALDOSTA— 

1 

R.   P.   Eaves. 

S.  W.  Booker, 

^H 

J,   C.  Hllburn. 

Booths  &  Kent. 

^H 

CEDARTOWN-^ 

Hester   &   Hall. 

^H 

Peter  Agan, 

WAYCROSS- 

^H 

T.   J.  Grimn. 

Jeff  Darling. 

^H 

CQLUM BUS- 

G.   N.   Elllaton. 

^H 

ES  ar  low  Brois* 

J.  R.  Weed. 

^^^^^ 

B.  H,  Hardaway. 

^^^^M 

Hard  a  way,  Jones  &  Co. 

HA\%^^AI1.\PI    ISIiAIfHS. 

^^^^M 

CORDELE-^ 

^^^^^H 

W.   D.   Bensen. 

HONOLULU- 

^^^^1 

A.   J,   Comer. 

Ripley   &   Dickey. 

^^^^M 

J.   K,  Racht^ls. 

^^^^M 

DAl^'SON-- 

IDAHO. 

^^^^M 

J.    S.   Bart  let t. 

BOISE   CITY— 

'^^^^M 

Joe  Burch. 

John  Bartok. 

^^^^H 

Robt.  Pitt  man. 

Thos,    Flnnegan. 

^^^^H 

ELBERTON— 

J.  E.  Hankin. 

^^^^H 

N,   G.   Long. 

MOSCOW- 

^^^^1 

W.   E.  Wallls, 

Nels  Jensen. 

^^^^M 

GAINESVILLE— 

W.  C.  Lander. 

^^^^M 

T,   P.   Hudson. 

POCATELLO— 

^^^^M 

J.  C.  F.  Pleroe, 

J.  F.  Murrey. 

^^^^M 

GRIFFIN- 

WALLACE— 

^^^^M 

K      Sam'I    Cunningham. 

John  H.  Hanson. 

^^^^M 

V      A,   E.   Hinds  man. 

M,  C.  Murphy. 

"^^^^^1 

"       J.  S.  Westbrook, 

^^^^M 

LAGRANGE— 

II^LIIVOIS. 

^^^H 

H.   C.   Butler. 

ALTON- 

^^^^1 

Pike   Bros. 
MACON- 

Charlea  A,  Dcgenhardt. 
Golike  &  Rust. 

■ 

m     W.  F,  Berland. 

Henry  Watson. 

^1 

■  T.  C.  Burke.  358-362  34th  St. 

■  F.   C.   Hendrlx. 

Wolf.  Mauflt  &  Curdle. 

ANNA— 

■ 

H     P.  W.  Jones. 

■  MARIETTA— 

■  L.  Black  &  Son. 

H     Henderson   &  Austin. 

Geo.  W.  Davis. 
C.   C.   Kelley, 
Chas.  O'Neal. 

J 

■  MILLEDGEVILLE— 

ARC OLA— 

*i^^^^^^^i 

H     E.   T.   Ailing. 

Wm.  Lough. 

i^^^H 

■     J.  W.  McMillan. 

Chas,  Wesch, 

t^^^l 

■  moitltrie- 

AURORA— 

^^^H 

■     J.    W.    Dukes. 

H.   D.   Hal  let  t. 

^H 

■     J.   H.   Harris. 

R.  S.  Safford  &  Son. 

^1 

■     A.  Hub«r. 

BATAVIA— 

^1 

■  NEWNAN— 

John    Hendrk'kson. 

^1 

■  W^.   S.   Askew   &  Co. 

■  R.  D.  Cole  Mfg.  Co. 

■  QUITMAN- 

■  J.  Z.  Fitzgerald. 

■  T.  Lane. 

H      J.  A.  Welsenborn, 
H  ROME— 

BEARDSTOWN— 
Beardstown  Lbr.  &  Grain  Co. 
liarcliariU    ^    Steinc. 

Peter  Flanery. 
Ivemeyer  &  Greshmeyer, 
Chas.   Klmple. 

1 

H      Cundell  Lumber  Co. 

W.  H.  Rhimeberger. 
John  Schafer. 

■      O'Neill  Mfff,  Co. 

Schmoldt  Bros. 

H     Patton  Sash.  Door  Sc  Bidg.  Co. 

H      N.    G.    Watson. 

BELLEVILLE— 

■  SAVANNAH— 

Moritz  Hoefken. 

^m     Atlantic  Contracting  Co. 
■  TENILLE— 

Reeb  Bros. 
Peter  Stander. 

■      C.    E.    Choate. 

Chas.  A.  Stookey, 

■  THOMASVILLE— 

Geo,  P.   Uhi. 

H      Henry  Arnold. 

BELVIDERE— 

■     Jas.    Grlbbin. 

John  Fair. 

■      Wm.   Miller. 

Frank  Howard. 

i 
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BLOOMINGTON— 
Greo.  Bowman. 
J.   H.  Burnham. 
Joim   Cherry,   Jr. 
Pat  McDonald. 
Geo,    Mcintosh. 
3-  R.  White. 
LJLLE    ISF..\XD— 
Hex  turd    Bros, 
NVilsLin,    Jackson  &   Co, 
CAIRO— 

Thos.    FereuRon. 
Kelly  &   Kusener. 
John   MadOeru 
James  Miller. 
VCm.  SchaU. 
CANTON- 
H.   Doiighi?rty   &   Co. 
John    Hal  lor. 
W.    H.    Hallor. 
JriK    P     LinKenfelten 
CARLIXVILLK— 
John   Flori  &   Sons. 
Harry  Hilller. 
H-    Kutstt^r   *;    Co. 
Frank    Lynch. 
John   Rost<. 
Henr>'  Winters* 
CARTHAGE- 
J.  M.   Foiikl-. 
Richard  Milltr, 
Richard  Stowe, 
FrLink  Vtrintr. 
CENTRAL!  A— 
Jno.   Clark. 
T,   C.   Douthft. 
Jas.  Spring. 
A.  J.   Shuar. 
CHAMPA  IGN- 
Polland.  GofT  &  Co. 
Jno,   \V.  Si f pea. 
CHAHLJilSTtlN— 
C.  D.  MilchelL 
Geo.  P.  Muchmore, 
CHESTEH- 

W.  C.  Swannlck. 
CHJCAGU— 
Gtorge  Adgatc,   7^4  Stock  Exchange 

JnhQ  p.  Agncw,  l«X)  WttBhlUKton  St. 

Aleatraa  i living  Com  400,  12a  La- 
Sal  1 1-  Hi. 

Am-ritijii  Ballast  Cm.,  hhi^,  tSS  Madi- 
Sun- 

AniL-ricaii  Railway  I'nnst ruction  Co., 
1203  Monad  nock  BIk. 

A(h»lph  Andi-rson.  204.  145  LuShUi'  St. 

A,  \\\  And(.r»on.  22{)  \\\  filj^t  St. 

Chas.  J.  Anderson^  5414  Mh  Ave. 

Cha«.  M.  Anderson,  ri*51  Henry  (A). 

John  A,  AiiderjHon,  488  27lh  St. 

John  C.  Anderson,  S47  AV,  Folk. 

Richard  Andrews,  6062  Langley  Ave. 

Simon  P.  Andrus,  lOSl  \V.  I>ake. 

Angus  &  Gin  dele. 

Appel  &  Ryder,  &tJ3,  17l*  Waahinjc^ton, 


Geo.  Archer,  fi52  Noble  Ave. 

Clyde     Armstrong,     G735     Ijafayette 

Ave, 
Robert  H.  Atkinson,  COOX  State. 
Mag-nua  Augustine,  Wl,  lU  l^aSalle, 
Soren  J,  Bach,  618  N.  Artesian  Ave. 
Arthur  W.  Balrstow,   Vow  \V.   Law- 
rence &  N.  Spauldlrig. 
JaraeB  Bairstow  &  Co.,  7K  LaSalle  St 
D.    A.    Baker,  3841   S.   Camphell. 
Baldwin  &  Snyder,  9,  ir)9   LaSalle  St. 
Herman  Balz,  828  S.  Horman  Ave. 
Earlier    .\sphalt     Paving      Co.,      12iJ9 

Stock  Exchange  Bldg. 
Peter  Barbian.  Sll  Nelson. 
John   Barnes,   3&   N.    Artesian. 
Jas,  B.  Baxnett,  2,  78  I^n Salle  St. 
The  Barnett  &  Record   Co. 
John    C.    Barrett,    6824   St.    Lawrence 

Ave. 
Peter  Bart^en.  :ill  W.  St.  I^awrence. 
Bates     &     Rogrers,     ItitXl     Manhattan 

Bldg. 
Christian  Bauni,  Stias  W^allace. 
I'l'ter  Becker,  344  Larabee. 
Philip   Becker,    122^   Perry. 
Jolin    \\\    Uenneit,   HUifj   l[icU;.ina   Ave. 
Amlrew  lier^t  7013  EmeiaJri  Ave, 
Wni.   F.   Berg^emann,  Ty^^l  N.   Wood. 
I'l'ter  Ber^Miins.  (1224  R  Morgan. 
Bermudez  Asphalt    raving    cr>mpanv, 

mo.   153  LaSjille  Si, 
Birrnolt   &   Carter,   121    !->ij^emont. 
F.    F.    Bieson,   mi.   W:*   l^iSaltf. 
Frrujk  B,   BiUmfyer,  S3Ii   i'erry, 
Harry  A.   Bl.shop,  1I2(^  The  Rookery. 
Rudolph    Blome,    Bank   Floor,    Unity 

Bldir. 
Hloodgood  &  Stone. 
Edw.   Bloom.  6(i4r>  Ltjwe  AVf\ 
Ferdfn.ind  L.  Blunek,  52  Wilmot  Ave. 
E.lw.   J,    Bode,  111!+  X.   4uih  Ave. 
Frank   lioeinu,  lti75  N.    Humhalt. 
Wm.     11.     Boone,      1249      Sixty-ninth 

place. 

Herman   Boonemann,    1472  Grand. 
Jay  B*    Boulton,   425   W.   Oth   St. 
B.    P,   Bowman   &   Son,   6814  S.  Park 
Ave. 

J.    Boy  dell,   433&  Prairie   Ave. 
Lars  J.    Braben,  im  Augusta. 
Jamea  !>.  Bradley,  VAWh\  Wabash  Avr-, 
Edw.  R.  Bralnerd.  r>0  W^abaah  Ave. 
ThoB,  P.  Brcnnan.  27  Hastjnj^a, 
Brisclc  Bros.,  425  S.  Fair  held. 
Fred  S.   Brown,  &;">,   2t0  LaSalle. 
John  Brown,  482  42d  Place, 
The  Brownell  Improvement  Co..  1220 

^"hamber  of  Commerce. 
Valentine  Bueckermann»  1004  Wilcox 

Ave. 
August  Buettner,  106S  S.   Robey. 
Conrad   Buhmann.  624  %\\   2lBt  St.         I 
Fred  Bulley*  412,  115  Dearborn  St! 
Frank  Burke,  5T3,  62d  SL 
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Chif*afi<i—  Co  H  t  in  ued, 
Ernst  BuBchner,  120  Radne  Ave* 
Byrne  &  Shortall,  88  Washington, 
H.   W.   Caldwell  &  Son  Co.,  Western 

Ave.,    nth  &  18th   Sts. 
Wni.    H.    Cameron's     Sons,   8,    177   La- 

Salle  Bt. 
Curtis  F.  Camp,  402  S,  Kedzle. 
Arch.   M»   Campbell   &  Co.,   745   Mar- 
quette  Bldg. 
Jonathan    P*    Campion,    Alley,    Rear 

1815  Wabash. 
Carey  Bros.,   6039  S,  Green. 
Anton  CarlBon,   543  W,   Rrie  Bt. 
Wm.  A.   Carlson,  lii72  Fletcher, 
I  Wallace  Carter,   438  Adams  St. 
I  Chicago  Ballast  Co.,   Rookery  Bldg. 
Chicago  Belling  Co. 
Chicago    Cement    Coating    Co.,    1641 

Monadnoek  Blk. 
Chicago   Ship     Bldg.     Co.»     925     The 

Rookery. 
Chicago    Telephone    Co. 
Christen  Christian  a  on,  974  60th  St. 
John  Chris tianson,  845  69th  St. 
Jos.   Choutka,   1234  Turner  Ave. 
Henry  A.   Christy,   910,   279  Dearborn 

St. 

Jonathan   Clark  &  Sons  Co.,  2  Sher- 
man St. 

Clark  ^  McVeigh,  1203  Monadnoek. 

N,   Irving  Clark,   dijK,  I'M  Monroe. 

Max  Clauss,  9011  Pa  me  II  Ave. 

Edw-  J.  Cobman.  l'J41  W.  Superior  St. 

Columbian  Kiln  &  Construction  com- 
pany, 68A,  84  Adams  St. 

Columbia  OonyirucUon  company,  610, 
11^9  Jackscn  Boulevard. 

Comer  &  Co.,  KTTO  L/i Salle. 

Jas.  CoTjlan*  510,  172  Wa^hineton. 

Jos.    Conley.   oOll   Calumet   Ave. 

TlTOH.   H.  Conley.  1+23  \V.  Ohio  St. 

Martin  Connelly,  255  Wainut. 

Thos.  Connelly,  Sll  Oxford  Bldg..  184 
LaSaHe. 

R-  F.  Conway  Co.,  Chamber  of  Com- 
merce, 

Francis  li.  Cooke,  3032  Harvard. 

Olerlnce  Cook,   11916  Lowe  Ave, 

Ja.«.  Corcoran.  R900  Beipp  Ave. 

John  Couler,  679  N.  Maple  wood, 

ThoB,  Courtney,  11,  92  LaSalle. 

'Wm,  Crear,  HO  W,  Bandolph. 

W.  M.  Crllly,  203,  167  Dearborn  St. 

Frank  Da bel stein.   24E5   W.   Huron   St 

I^wls   J.   Daegllng.    1172   Grensham, 

Wm.  Dallin,  301,  145  LaSalle. 

Hugh  Daley. 

C,   W.   Dt^erer's  Sons,  95^  159  La- 
Salle St. 

Chas.  O.  Danfelson,  10061  Avenue  L. 

Julius  M.   Darling,   4233   Chamberlain 
Ave, 

John  Davidson,  270  N.  Avers. 

DeerJng  Harvester  Works. 

"Wm,  De  Herder,  965  Hornian  Ave. 


Chicfiffo —  Cii  ft  f  i it  a rcL 
Julian  DeDahy,  776  N,  Fairfield, 
Anthony  F.  Delfosse,  S,  95  Washing* 

ton, 
Jos,  Denton,  3564  Cottage  Grove  Ave. 
Despatch   Constroustlon  Co.,   Fisher 

Bldg. 
John  P.  Dickey,  232  W.  4ath  Ave. 
Dillon  &  Conlan,  510,  172  Washington. 
Dolese  Bros.  &  Co.,  G  17S  LaSalle. 
Dolese  &  Shepard  Co.,  1S4  La  Salle. 
Thos.  L.  Domey  8c  Co.,  315,    146    Li. 

Salle. 
John  H.  Dorothy.  52i>.  im  La  Salle, 
John  Dowdle,  212,  145  La  Salle. 
August  Dranert,  3025  Parnell  Ave. 
Jos.    J.    Duffy    He     Co.,     i'bambi-r     of 

Commerce. 
Frank  M.  Dub,  3319  Lowe, 
August  Elch,  466  Thomas. 
Albert  D.  Bimers,  5330  Ellis  Ave. 
Peter  Bnders,  321  Mohawk. 
Frank  Engel,  120Cr7  Union  Ave. 
Ne!s,  V.  Erlandson,  8839  Princeton. 
B,  T.  Evans  &  Son  Co.,  4437  State. 
Thos.   Fahy,  1446  W,  Blst  St 
Falkcnan  Construction  Co,,  GhlCEffO 

Stock  Exchange  Btdg. 
Vlrtor  Falkenan.  1116,  108  La  Sall6* 
John   Fanning,  25  Walton  Place, 
Farley    &    Green    Co.,    Chamber    of 

Commerce. 
Henry  Farshlnder,  5007  Armour  Ave. 
John  Feudl,  350  N.  Hermitage  Ave. 
Nathan  Ferguson,  4359  Champlain. 
Martin   Finn,   433   Forty-seventh  St. 
Paul  F.  Fluster,  377  Maxwell. 
John   R    Fitzgerald.     537     S,    Sanga- 
mon, 
Fitzgerald  &  Son,  732  Elk  Grove  Ave. 
Fltzslmmons  &  Connell  Co,,  1012-lOli 

Tacoma  Bldg. 
James  Flaska,  1472  W.  Thirteenth  PI. 
John   P.   Filch,   1^0  Montana. 
Robert  J.   Forrester,   6251  Greenwood 

Ave. 
Charles  Foss,  743  Cornelia  Ave, 
Thomas  D,   Foster,  291  Millard  Ave. 
George   H.    Fox,    315S   Prairie   Ave. 
Henry  F.  FrJederIch».  279  W,  Huron. 
George  A.  Fuller  Co..  I02T  Marquette 

BldjT. 
The   J.    L.    Fulton   Co.,   lllS   Monad- 
noek Block, 
Gaffney    A    Long    Construction    Co., 

U07.  131  LaSalle. 
James  Galvin,  30.  84  Wash.  St. 
John  Gallagher,   5321  Shields  Ave. 
Garden    C*lty    Construction    Co..    610, 

169  Jackson  Boulevard. 
Garden  City  Paving  &  Post  Co..  504, 

167  Dearborn. 
Gnrdcu  City   Snii<l  Co.,   188  Maill- 

sttn. 
Matthew  Garth,   73  Carroll 'Ave. 
John  Gel>bardt,  bio  Orchard. 
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John   G<:rts'n.  ofil   Cleveland  Ave, 

E,   r.  Gt'itins,  bU,  18S  Madison. 

Harry  S,  Gilbirt,  SVJ.  Liint  Ave. 

Glkltmeistcr  &  Bro.,  ISl  Rhine. 

Charles  \V.  Gindele,  3333  LaSalle. 

Georgf  A,  Gindt^lL'»  1400,  ISS  Madison, 

K.  F.  Gohel  Co,.  47t  140  Dearborn. 

Ria1t>U»h  Gaetzler,  9(K)  S.  Lawntlale. 

Ambrose  M.  Goldsmith,  2821  Emerald. 

Aaron  J.  Goodrich,  MO?  W.  S7th  St. 

Chester  H.  Goodrich,  S333  Wallace-. 

Michael   Goodrich   &  Co.,   3232   Went- 
worih, 

Edward  P.   Gorman,  yo  L.ocust. 

John  German,  3S41  Went  worth, 
Grace  &  H^de  C,  14(iS  Wabash  Ave. 

Albert  GrafC  Co.,  13,  177  La  Salle. 

Graham   Pressed     Concrete     Co.,     709 
Royal  Insurance  BUIk- 

John  Grimths,   135  Adjims  St. 

Gus.    A.    GunggoU,   155,    185   Dearborn 
St. 

Lucius   Gupttll,    Q^r,    S,    Hfilstead. 

Gurley-Howard  Co.,  S22  Opera  House 
Elk 

August  Hageriorn^     418     W.     Jackson 
Boulevard. 

Jamea  P,  Halls,  1032  W.  Madison. 

Sam   Halls,   21S  La   Balle, 

John     Hammond     &;   Co,.   28.   159     La 
Baile, 

Wiu,   Hancox,  16  Campbell  Park. 

Christian      Hanke,      121      Canalporte 
Ave. 

Michael  D,   Haniey.  40«  Maxwell. 

Danlfl   Hannan,   2957  State. 
Arthur  F.   Hanson.  9639  Avenue  M, 
Hards  Brothers,  261  N.  Clarke. 
David  H.  Harper.  3&53  Michigan  Ave. 
Gustiiv  A.   Harper,   4406  Lani^ley, 
HauHer  Co.,   315.   272  Madison. 
Wm.  F.  Haussen,  2702  Milwaukee, 
Hayes  Brothers,  S.  Kedzle  Ave.,  Cor. 
W.   34th. 

Herman   \\\   Hazenberg,   6311   S,   Hal- 
.■^(ead. 

I'liilip  Hedrkh  it  Son,  119  Homer. 
E  ]Lee  Heidcnreich,  541  Rookerj'. 
The   Heldenrekli     Construction     Co., 

539  Rookery. 
Philip  Htil.  4171  Central. 
PVanK   Hein.  58S  &.  Calilnrnia. 
Adtiljih    uankelj   Mi437   Avenue   N. 
Fred  M.   Heinkel,  9242  OntaHo  Ave. 
J.  A,  Htineman  &  Co.,  SOS,  S4  LaSalle. 
Herman  Hey,  93S  School. 
Jasptr       M.        Higginbotham,        2831 

Armour. 
Fred  Hildebrandt,  256  Seminary  Ave, 
Thos.  Hillary.  4i600  Champlaln  Ave. 
G^r-o.    HinchllfTc,    9^    155    HtiSaile. 
Hoeffer  &  Co.,  315.  138  Washington. 
H.  C.  Hoff  &  Co..  5,  78  La  Salle. 
B.  J.  Hoffman  ^  Co..  1320,  138  Wash- 

inglon. 


CMoait  o—  Cr  J  ntinu  ed, 
W.   L.    I^lortman. 
Fred   J     Hotpe,   400  S.   Morgan. 
M.  HuKhes.  243  S,  Lincoln, 
DavJd  Hujd,  25 1  O^den. 
Hurlbut     Portland     Cement      Paving 

company,    W"     Chandx^r     of     Com- 

rnerce. 
Edward  Hulmsted,  319  N.   Flfty-acc- 

ond  Ave. 
Morris   Hurwitz.  556  S.  Sangamon. 
Illhiuj.s  <t  Georgia  Improvement  com- 

panj,   ]iil8  Monadnock. 
Illirjois  Portland  Cement  Paving  com- 

3mny»  fi^e.   218  La  Salic. 
Illinois  Telephone  Construction  com- 

lauy,  754  The  Rookery. 
Utorge   W.     Jackson,     44     Lafayette 

BLdldiii^. 
August  Jacobi,  43  Seldon. 
Aaro](  Jay,  47  B.  40th. 
TrtJkio  Jtnsen,  $319  S.   Paulina. 
.VJolph  A.  Johnson,  37i;  W.  Ohio. 
FjansE  Johnson.  717  Carmen   Ave, 
I'Vederlck    Johnson,    1909    Milwaukee 

Ave. 
Jobn    Johnson,    817  N.   Maple  wood. 
JolHi  R.  Johnson,  Sll,  1(50  WashingioQ. 
Jobn  W.  Johnson,  5«iJ?  Indiana. 
Neb  Johnson,  120  Sedgwick. 
Thomas  Johnson,  804  W.  62d  St. 
Jones  &  Jones,  254  W.  Congress. 
John    H.    Jones,    76,   36    Bond   -4ve., 

3ta.  S. 
Ttiomas    Jordan,     313    W.     Clybourn 

Place, 
Meyer  Kadeskewitz,  9,  159  I^  Salle. 
Charles  Kaestner,  £41  S.  JeflTerson  St. 
John  Karlberg,  2S7  Division, 
Alexander  Karlsteeti,    144   Edgewood 

Ave, 
Karstens  &    Robrahn,     760,     125    I^ 
Salle. 

Joseph   F.    Kavanagh,   2515   lane. 

C.   ^V.   Kearns   &  Co.,  92S   Stock  Ex- 

i^hangc  Building. 
Wm.  J.  Keeson.  701   S.  W^ood. 
<  rottfrled  Kehl,  625  N.  Campbell  Ave. 
James  T.  Kelly,  741  W.  43d  St. 
Michael  Kelley,  S12  W.  61st  St, 
John  W.   Kenned  3'.  440  Bay  ton. 
.  KUstofte  &  Peterson,  1028  Augusta, 
F.  Kipp  &  Co.,  1459  Newport  Ave. 
Henry  Klrchner,  92S  Millard  Ave. 
John  B.  Kirkpatrick,  648  W,  6Sth. 
Christian   Kish,   79fi   Fulton 
Kitchen  ^  Webb,  oT,  S.  Morgan. 
Charles  F.   Klambach,   145   W.  Jadc- 

son    Boulevard. 
Fred   Kllppel,  H7  W.   .^th  Place, 
Knickerbocker  Improvement  Co.    58% 

92  LaSalle. 
John  F.  Knopp,  1S409  Superior  Ave. 
Peter   Knowe,   34   N.    Canal. 
Wm.   S,  Knox.  328  W,  Harding  Ave. 
Albert  J.   Koch,  msi  Lexington. 
Henry  Koehnckc,   13774  Leydei. 
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Cliarlta  Kophamer,  305  W.  Huron, 

August   Kre\^lF,  11^   92  LaSallc. 

Charlfs  W.  Labinskyt  227  Cuyler  Ave, 

A.  J,  Leffler  &  Co.,  914,  185  Dearborn 
St. 

John  .La   Masnee,   (iS46  Calumet. 

Diedrich  C,   Lane,  177  Coblentz, 

A.  Lanqulj?t,  404  W.  Dearborn  St. 

Charles   W.   L.arseiip    alfrt    I^aSalle. 

Olof   Larson,   K32  W.   Sixty- first. 

Frnnk  Lai?chetzke^  SllS  Lowe  Ave* 

Wm.  H,  Launder,  3f»24  Rhndt^B  Ave. 

Frank  C.  Layer.  Iii27  Millard  Av«?. 

L,    L.    Leach,   1402,   204   Deiirbc^rn   St. 

Leafgreen    Brothers,    31a,    13S   Wash- 
ington. 

Herman  Lemke,  5'{2  Thomas. 

Lenox   &   Haldeman,   827   Monadnock 
Building. 

Peler  Lindon,  S71  N.  Artesian. 

Charles  Lindatroni.  6636  La  Fayette. 

George  Link,  6439  Emerald  St, 

Thomas   Lonergan   &     Co.,     90S|     27JJ 
Dearborn  St. 

Daniel  R.  Longr,  933  Ogden  Ave, 

C.  E.    Loss    &    Co.,    623-5    Pullman 
Building. 

Philip  Lotz,  610,  60  Wabash  Ave. 

Peter  Louis,  4735  Justine, 

August  Luedke,  1375  N.  Central  Park 
Ave. 

Abraham  Lund,  271  W.  Huron. 

Lundle  &  Co.,  1105  The  Rookery, 

Frank  S.  Lusk,  1208,  355  Dearborn  Bt. 

James  Lyman  &   Co.,  1409,   &3  Dear- 
born St. 

Jamrs  J.  Lynrh,  :ilO.  KW  \V:i>:hin^ton. 

John  Lynch  &  Co,,  157  La  Salle. 

Lyndon  &  DrewB  Co.,  1322  Chamber 
of  Commerce. 

Wm.   Making,  6558  Rhodes. 

John   Malonty,  1334  Dlvc-rsey. 

Wnie  Manson. 
I  Marblehead    Lime    Co.,    1105   Masonic 
1       Temple. 

Carl  Marquarflt,  633  N.  Lincoln. 

Gottlieb  Marsh.  3129  Superior. 

Frank  Masc,  1096  W.  lf»th. 

John  E.  Maaulouski,  67i5  N.  Oakley. 

Wm.  Mavor,  703,  167  Dearborn  St. 

Thomaa  Mayer,  55  S.  Sangamon. 

BenJ.    May  hew,  6S24  Justine. 

E%'erett  W.   Maynard,  439  W.  fiSth  St, 

MeArtlviir   Bros.    Co.,    1410,     77   Jack- 
son   Boulevard. 

Cormac    L.    MeCall.   S;i    119  T>a  SaUe. 

T-  A.  McCall,  S3.  119  La  Salle. 

Michael  J.  McCarthy.  610  33d  St. 

Frank  P.  McCau^hey.  1512  W.  19th. 

Jas.  McClintock.  Jr..  67  S.  44th. 
HVnn.  McCoy,  163  Superior  Bt 
Angus    P.    McDonald.    463   S.    Mareh- 

fleld. 
John   J.    McGrath,   4€4  3.    Paulina. 
Jos.   McGraw   &  Co.,   130  W.   Adams. 


Donald  McKay,  1365  9.  Harding  Ave. 

James  H.  McMahon,  5r>2i  W,  Ontario. 

Nell    McMillan,    703,    167   Dearborn. 

Michael   McNamara,   3621  S.   Paulina. 

Thomas  McQuarry  &  Son,  2945  Cot- 
tage Grove  Ave. 

Arthur  Meagher,   6543  Drexel. 

Edward  Meistl,  1734  Lincoln  Ave. 

liOuls   L.    Melfiter,    142   Fry. 

Thomas  J.   Mellone,   1564  Fulton. 

Edward  Melville.  361  W.  63rd. 

George  Mtssermuth,  315,  66  5th  Ave. 

J.   S.   Metcalf  Co, 

Wm.    Meyne,   482  N.    Robey. 

John  F.  Michalski,  1006,  172  Wash- 
ington. 

Francis  Mills,  6038  S.  Halstead. 

James   FL   Mitter,   91S  S,   Hoorman. 

Morris  &  Wait,  20S  Grand  Cent.  Pass. 
Sta. 

W.   H.   Mortimer,    130,   1S9   La  Salle. 

Charles  A.  Moiaes,  50ft  Chamber  of 
Commerce. 

B.  H.    Moore,    213,    145   LaSalle. 
Felix  Montenie,   1446  Lexington. 
Hugh    D.    Morel  a  ml,    733,    107    Wash- 
ington. 

George  Morrison,  192li!  Tvlh  St. 

Edson  Morse,   102  Segwick. 

Sfilomon  J.  Mas,  1477  701  h  St. 

Albert    Motschman,    9,    159    LaSalle, 

August  Mneller  9,   1E59  LaSalle. 

Carl  R.    Mueller,   3^  tnifttm. 

Chat?.    Mueller   &   Sons,    1635   N.    HaL 

stead. 
Hermann   Mueller,     221     Pino    Grove 

Ave. 
Oscar  Mueller,  485  Bel  den. 
Paul  Mueller,   178  Lewis. 
John  F.  Muldon,   1537,   79  Dearborn. 
John  W,   Mullen.  494  S.   Wood. 
Charles  G.  Mueller,  ISfift  Surf  St. 
Alois  Munch.  144  Cleveland. 
Daniel  J.  Murphy,  :i96  Dearborn. 
The  Murphy  Grout  Co.,  473  Dearborn. 
Nash   Brothers, 
Nash  &  Dowdle. 
F.   C.   Neagle  &  Son   Co. 
Fred  Nehls,   209   Blackhawk. 
A.  Nelson  &  Son,  315  W.  Ohio. 
Ernest  P.    Nel«on,   1082  Osgood, 
Nelson  &    Peterson,  «12.   S4  LaSalle. 
TlTomaa  M.  Nelson,  65&  The  Rookery. 

C.  M.  Netterstrom  &  Son,  403,  84  La 
Salle. 

Charles  F.  Newman,  859  Coftez. 

H.  F,  Newman,  S7  Dearborn. 

T.  Nicholson  ik  Son's  Co.,  315  Dear- 
born St, 

Soren  N.   NieLson,  132  W.  Erie, 

Swan  J.  Nlhlean,  3629  Forest  Ave. 

Edward  J.  Nordic,  827  Lincoln  Ave. 

North  American  Ry.  Construction 
Co..   lajo  Monad  nock  Block. 

Thomas  O'Brien,  6o28  Parnell. 

Ockerhlnd  &  Son,  2771  N.  Sceley. 
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Ch  ieatjo — <  '*>  ntimtrtf. 

ODay  &  Farwt-n,  214.  145  LaSalle. 

Jam^^s  UlivfT,  :a>13  Aldiiie. 

Jamt  s  F.  0 1  ins  tend .  crvis  Normal. 

Oscar  THRon,  S33  Kdyv water. 

Thomas  O'Neill,  57:i2  S.  Lincoln. 

Theo.  Ostrowski,  711  Dickson. 

Andrew   OiiLlerdonk.   The   Rookery. 

John   Owne,   6519   Champlain. 

11.    a.    Palmer   &    Co.,    8904   Houston 
Ave. 

Chas.   Papsline.   59  McLean, 

\Vm.  Z.  Part  el  lo,  29<J8  N.  Hermltag^e, 
J[.  S.   Paterson  Construction  Co.,  1S{;4 
Monad  nock    Block- 

William  Peterson,  t>06  W.  Madison. 

Henry  Paull,   206  North. 

Edward  Paulson,  um  W.  mh  St. 

Frank  J.  Pease,  27G7  N.  Forty-second 
St. 

Jobn  Pcdgrift.  £507  Chamber  of  Com- 
merce. 

Samuel  E.  Pcd grift,  2507  Evanston. 
John  Pierce,  Cor.  Clark  and  Adams. 

Herman    Pekhola,    <  13.15   Bishop. 
Hiley   El    Perham.   7952   Union. 

EI   B.   Perkins,  mz  Flouriioy  St. 

U    B.   Perkins,  6t>3  Floiirnoy  St. 
Joseph   Perontka,   112^  S.   Whipple. 
Andrew  PerKon^  1+j57  \\\  fipauldins;. 
John   W.   Peterson,   «)4r>  W.    North, 
Peterson  &  Olson,  777  N.  Maplewootl 
Otto    Peterson.    757    N,    Mapkwood. 
Vorin  A.  Petf^rson,  1134  Otlu. 
Thomas     Phee,     230     Grand     Central 

Pass.   Sta. 
PI] linger  Brothers.   lUlJ  N.   I'ark  Ave. 
Julian  llsrhke,  IHU  N.  Artesian  Ave. 
Alex.  W.  Pohlman,  47ti  S.  Woixl. 
Jos.  Polowsky,  mi  Armltage. 
Chaa.  M.  Porter.  702,  S4  Ui  Salle  St. 
Clement  Porter,  1S,58  S.  Central  Park 

Ave. 
Portland   Cement  Cem,   Pa  v.   To..   r}<>7 

138  Wash. 
Portland   Cem.   Pa  v.   Asphalt  Co..   fill, 

92  T*i  Salle. 
Herman  PotratK,  ft»;s  N.  Halsleil, 
N  I  than  A.  Pctull.  ^Jl  W.  Vanlmren. 
Tlinmas   A.   I'ounil.   3841  !i3lmwood. 
Wrji.   Pound,    3811    KImwood. 
Powrll  Hrnlhei.s,   Llht,   1<W  Washia^Enn. 
Michael  V.  Powers,  17,  132  l^a  Salle. 
John   R.   Pieant.  23  PIuul 
John  Pit  sr  her,  828  (ihaad. 
Ahner  Pi  ice.  2319  Prairie  Ave. 
Alex.  Price,  ,5fi41  Vernon. 


Ch  irft  in  > —  ( 'rtjtfi  it  mil, 
Jamt  s  S,   Price,  182fi  Indiana. 
William   U.    Price,   S4:!7    W.    5Gth. 
Gottlieb   Prieewt:,   la  Gardner, 
John    ProeseL    2tJl    L.analfee. 
PhiUp  Qulmi,   4«S  N.    Krie. 
Frank  Radzinski,   57  I'lSfton. 
Railway  Con-siruction    (%>. .     1211,     155 

I-*aSal!e, 
Henry   Ramni.   1155  S.   Central     Park 

-AVi.. 
S.   BH.    Randolph.   ^17,    134   Wash.   i3t. 
Henr>    Hath,  2  Webster. 
Gust  a  V    Raum,    6Go    W.    21.st. 
Ji>.s.>ph  M.  Reardon,  151S  Noble  Ave, 
Win.   Relman,  5542  Drexel. 
^Vni.  Heinert  &  Son,  4845  Indiana. 
lleTinaeker  Construction    Co..    ,^16.   145 

Lb  S^  I  Ik-. 
RepuVilir  rhemieal  Sz  L'reo.sotjnj^  Co,, 

11J<^.  13S  Washington. 
Henry    RE,  fit  r,    1132    N.    Iloyue. 
A\'in.    Ritchie.    4543    Si.    Lawrence, 
MnvW  G»   Roby,   H93  Warruj. 
timr^e  R.  Rockefeller.  3732  Calun^et. 
Jai  Ob  Rodatz,  414  Roukerv, 
Frerl   li.   Hoessler,  633  Fullerton. 
Rom  Ill-Id  At  Gallery  (_\i.,  in  Dearborn. 
Pea  INI  Ml    Rooke,    2442    Cottage    Grove 

Ave, 
Filw,  G-  Rnquemore.  C37  N.  Harding, 
lb  ary  RosewelT.  no  t.Mdncy. 
.Tt^s.   Ru3,   115ia  S,   Kedxle. 
\\'ni.   J.    Rycraft,    1057   AV.    Congress. 
Janirs  A.  Sackley,  Ciia miter  of  l^om- 

m^'rct^. 
Samnvis  M«>saie  Tile  &  Gravei  Co. 
Gns[av^^^  flehaetz.  l.'MCt  W,   l."»th  Place. 
fc^^'hlUinger  Brothers  Co.,   \\^1  N    Mrtr- 

sran   St. 
rharlea  Schley er,  mV}  Elizab^  th. 
Oi^.    A.    Schneider,    2441    ^^'ellt worth 

AvM. 
Christian  Schnur,  775  Girard, 
Chas.  .S(  hroedei\  41  Janssen. 
HerniMn  Schoennltig.  ?m  W.  IKth 
Richard  T.  SchoHeld,  7008  l^owe  Ave. 
Wm.  S  hw. Tin,  J*75  W.  2lst  St. 
Scoviller   &    Bfer worth. 
Gilbert   H.    Scrihner,    Jr.,    \M   Adams 
Si. 

Adoi|>h  Seaborj?,  704 Fi  Emerald. 
John    li.   Sieidler,   1043  N.   Sawytr. 
SennotL     Construction      Co.,      3,S,     U 

Washltig:ton. 
James   Sf^rovy,    602  S.    Fairfield 
P.  J.  Sexton,  301,  IW  Dearl>:*rn  81. 


ANY    QUESTION    RELATING    TO    CEMENT 

WILL   BE  ANSWERED  ON    REQUEST.      IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL   ENGINEERING    CO. 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT, 


Ml 


Ch  U'ftf/ o —  Co  tt  tin  tin K 

Shailer  &  Shlnglaw  Co..  (m  Westi^rn 
Union    Bldgr. 

Lioren    Sliedd.   7125   Railroad   Ave. 

Joseph  Sherwln   Co.,  flflH.  47th. 

E.   K   SIbbett.   430  W.   fi^rd. 

Skbold  &  Neunkirchen,  1035  Roscoe. 

Albert   Sikors^kl.   64G  Holt. 

Alex.  Simpson,  1172  S.  Central  Park, 

!§itmpN«m  Urnllienv  Co.,  7<M,  laS 
W«»li, 

Tile  Slnrlalr  Construction  Co. 

Augriist  H.   Skofflund,  F37  EdKL^water. 

Skoetnicki  JS;  Sikarski,  13:1  W.  Divi- 
sion. 

Charles  E,  Skreve,  504,  isri  Denrburn 
St. 

Edward  A.   Slack.  3141+  S.    list. 

Frank  Stama.  !+70  W.  liStli  Place. 

Edward    Slattory.   4044    Indiana. 

James  J.   Slattery.  ZAi\  S.   list. 

Mtchael  Sloan,  3.  7<tS  Vincennes. 

Jame.^  G.   Smltii,  mil  S.   Green. 

Smith,  Mg?*s  &  Brown,  7S  La  Salle. 

Alfred  Sndren.  SU  W.  lOt+th  St. 

R.  T.  SoUfn.  KM,  140  Di  arborn  St. 

Balnh  Soliltt  &  Sumner,  103-4.  140 
Dearborn. 

Tlios.  Souka,  1011  S.  California, 

Theo,  J.  Specker,  5«4S  T^  Salle. 

EIlHot  ^Y,  Bprojl.  312.  UK  Wash!  tn? ton* 

Chas,  H.  Stradler,  1073  S.  Hamlin, 

Peter  C.   Stradler.   19K;i  Greenshaw. 

Charles  I*  Stafford,  3440  Cottago 
Grove. 

!$tfiiii«(Mi    &    llloni«,    Ttl    Dearborn. 

StainJard  Concrete  t'ouatructlon  Co., 
702,   184  I..a  Salle. 

Standard  Paving  Co..  71»>.  172  Wash- 
ington St. 

State  Construction  Co.,  402.  lOS 
Dear  burn. 

David  N,  St  earn.  4f;45  ^'alumet  Av^e, 

Louis   Steeiimueller,  34S  Hudson  Ave. 

Isaac  H.  Stephens,  57119  La.  Salle. 

James  Steven,  31  IS  Wallace. 

Joseph  Stoe,  1^  87th. 

Dan"l.   Street er,   ISOS.  3&5   Dearborn.     • 

Seamon  C.  Stuckmalrr,  S3  W.  Van 
Buren. 

Chas.  E.  Sweiberg,  5743  Princeton. 

George  B.  Swift  Co,.  Security  BIdg:, 

Osear  Taunnler,   5544  Shleldf*. 

John  Taylor,  6833  Yale. 

Chas.  Thlels,  47tj  N.  Wells. 

George  Thompson,  713,  167  r>earborn. 

George  G.  Tieman.  825  W.  65th. 

LouLs    A.    W.    Tieman^  IS  10   W,    !*th. 

John   Tlmblhi,   m  Penn. 

Ja«.  ToilcK  itClf<  14r>  1^1  «^Allc. 

Thilo  Tofkl,  im,  11'.  La  Salle. 

Charles  P,  Treat.  IKKj  The  Rookery. 

Nathan  Tubbs.  7350  Vlncennes  Hd. 

E.  D.  Uebelmeeaer  &  Co..  &2  W. 
Wash. 

Union  Construction  Co.,  402.  1€8  Dear- 
born  St. 


€'h  liHxg<i —  Co  fttitntrd. 

U.  S.  Repair  &  Guanmty  Co.,  4tJ"  The 
Rookery. 

Universal  Bldg.  Sup.  &  Jobblnyr  Co., 
654  W.   Madison. 

F.  P.  Updike,  704  Chamber  of  Com- 
merce. 

Valley  Construction  Co.,  402.  108 
Dearborn  St. 

Gysbertus  Van  Gulden.  6717  S.  Green. 

Cornelius  Van  Mourlck,  828  W.  Con- 

Henrj'    Velch,    1427    S.    Iloman. 
Emil   Verm  ash,   1177  N.   StKiuldlng. 
Charles    M.    VUiert,    351    S.    Oakley, 
Olaf  P.   YUler. 

William  Walk.  978  N.  Halsted. 
Thomas  S.   Walker,  13S  29th. 
Jacob  Walters,  +j7  W.  22d  PI. 
William  Walters,  S63  Racine  St. 
Walter    Wardrop.   ia02,    215   Dearborn 

St. 
Wm.  W.  Ware,  876  W.  Erie. 
Robert  Warnock.  3H1  W.  Waahteraan. 
Washburn  &  Washburn, 
Joseph  Watry,  32  Pma  St. 
H.  F.  Watson  Co.,  192  Cth  Ave. 
Wm.  B.  Weale.  T02O  St.  Lawrence. 
Saml   E.    Webbe,     214,     USD     Jackson 

Boulevard. 
Louie  E.  Weick.  451  Cleveland. 
\V.  A.  &  A.  K  Wells,  1014  Monadnock 

Blk. 
Wells  &  Campbell.  499  W.  19th  St, 
William  Wendorff,  404  W.  North. 
Charles  J.  Westphal,  1653  W.  Leavitt. 
Western   Paving  &  Supply  Co..   1011- 

l&l  LaSalle  St. 
George  A.  Wheatman,  930  S.  Hamlin. 
W,  W.  Wheeler,  114  W.  Washington. 
Eugene  De  F.  Wheelock,  5224  Lake. 
John  White,  7015  Indiana. 
Edwin  White.  3512  ParnelL 
Peter  White.  678  W.  14th   St. 
Thomas  N.  Whltc^  7*  S.  Sawyer  St 
Wm.   Wicgrefe  <fe  Son,  572  Thtima-s. 
Henry  Wilke,  5oij;t  Armour. 
E.   Will  £c  P.   Lntsch,  18.   88  LaSalle 

St. 

Williams  tT'onst ruction  Co.,  804,  153 
LaSalle, 

Hugh  R.  Williams,  178  S-  Albany. 
John   Williams,   13X  W.  59th. 
John   Winblad,   6349  S.  Peoria. 
George  J.  Witt.  954  W.  Artesian. 
Albert   E.    Wood,   So   S.    Wood. 
Ge«>ri?e  Wood,  4640  Praide. 
Walter  Wood  ley.  693,   47th  SL 
Frank  Zandler,  1460  34th   Place. 
Jacnb  ZelneK  lEWO  N.   MarHhfleld. 
Julius  Zu  en  hike,  247  W.  Belmont. 
John   Zuiewsky,    5S45  Drexcl, 
CHII^lCO'^rHE— 
Frank  Ha  yd  en. 
El  11a   Kiser, 
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CLINTON- 
Jas.  Khk. 

Wooil    StEltS. 

COLCHESTER- 

S.    B.    Mills. 

J,  O.  Moon. 
DANVJTJ.E- 

Oay  &  Jon«;s. 

E.   G.  Diekcrson. 

R.  Knickerbocker  &  Co. 

J.   H.    Palmer. 

Stratton  t7o. 

W.  H.   Wright. 

M.   Yeager, 

Phil  Yeager. 
BECATUR" 

Bacbman  &  Tattle. 

Theo.   Brinkoetter. 

Culver  Electric  Co. 

Geo.   Derapaey. 

John   GlbHn. 

Adam  F,  Gilbert. 

O.  W,   Kincaid. 

Lunn  &  Lunn. 

E.  L,  Martin  Paving  Co. 

Moffltt  &  Animanti, 

Randall  &  Troutman. 

S.  A.  Tuttit"  &  Co. 
DEKALB- 

Adolf    Peterson. 

Rarmornl   Hnlfe. 

A.  F.    Hylati. 
DIXON- 

J.   W.  Kelly. 

W.  J.  McAlpiiso, 
DOWN E  R S  G R O^'  E  - 

"BeldelrTiaii  Bros, 

H.  H.  Woelfershpim, 
BWIGHT— 

Ames  Ij.  Orr. 

De  Witt  Miller. 

Mums  on  &  Co. 
EAST  ST,  LOUIS— 

Anderson    &   Co. 

Burke  &  Keely. 

W.  H.   id  ill  &  Co. 

Frank  Keating  &  Co, 

M,    J.    K€ele>    .Sr   Co, 

H,  C.  Lake  ^it  Co. 

M.  McCabe. 

Southern  TU  Const,  Co, 
EDW  A  R  OS  V^ILLE— 

John  C  In  Ills. 

B.  I  J.    Rif  hards. 
EFFINGHAM— 

Ilc-nry  Sunders, 
G,  F.  Volkman. 
ELGIN— 
Frank  Anderson,  SOS  Enterprise, 
Klhnnan  Bundy,  432  Fulton  Sj, 
John  Fluck,  1G6  ITill  Ave. 
Chas.   E.  Giertz.  3Jti  \V.  Crystal  Ave, 
Geo,  A,   Rail,  no  Centre. 
Willis  W.   Ilauser,  132  W.  Channing. 
Vnti  W.  Juby,  5S0  St,  Charles. 
Jai'ob  Lind  i.^-  Son.  UH)  W.  State. 


Elgin  —f'oitihm  eft . 

Frank  Uniliolraf  &15  A 

Ralph  McCarthy^  '^9  C 

Marckhoff  Bros..  Rm.  i. 

L.  E.  Palm.  155  Milwa^ 

Peter  M.  Scheflovv.  ISO 

John  G,  Stolle.  Cl^t;  Gra 
ELMHURST^ 

Barrensche  &  Meyer. 

C,  B.  Dunn, 
EVAXSniN-- 

C,  T.  HurtkU, 

K   It.   Bradford. 

Ax<3l  Carlson. 

M.   Foley. 

James   Huxtable. 

Vuiats  &  Ganti. 

Jas,    WJLj^^ingtun. 
FAIRUCRY- 

F.  M.    Linker, 
Ide   llarri.'^. 
Matt  Kammora. 
Jue  Pa  tern  Lester. 

FHEEPORT- 

11.  W.  Hanke. 

Gu.s   l{oh!e.s. 

Jas.  SlLuirt, 
FULTUN- 

W.    A.    Hncll, 

A.   D,    Chnpmiin. 

Ernest  Husnian, 
G. A  LENA— 

WUllam    A.    Bancroft, 

Janit  t^    JnckKOii. 

William  Leiford. 

Carson    t?tott, 

Ethvard  'I^Jpel. 
GALESBUBG- 

A,    P.   Anderson. 

John   BaH,slt  r. 

Ferry  &  r^nvls^. 

Jo  h  n    13 .    M  a  r  A  va  1  e  y , 

Jnnirs  O'Connor, 

P,  T.  Olson. 

J,    A.    Rt-ani. 

Ciiarles   Rundquist, 

M»    H    Sweenej'. 

K    J,    Zetterholm. 
GALVA- 

J.    P.    Glbbs. 

CharKs    Williams. 
GENES1':0— 

G.  W     Crouch. 
Alfred  Johnson. 
C,   C.   Martin. 

CilESON  CITY— 
W.    E.   Arrowsmith. 

A     Clark, 

M.  J.  Hoffman, 
GIB.A.BU— 

Alec  Ciawfurd, 

J  as.  McCarthy. 

John   McCarthy. 

Jeff    I  "arks. 

Goo.  Bobinson. 
G  R  A  N I TE   C I T  Y— 

M.  Heller, 
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GREENVITiT.E- 

KNOXVILLE- 

I 

J.   O.  Allen. 

B.   O.   Krotter. 

E.    H.   Biear<3. 

LACON- 

^1 

C.    Chappie. 

Conrad   Peintner. 

^H 

S-    Leppard. 

John  Shaw. 

^H 

L.    J.    Meyer. 

Geo,   F.  Wfghtman. 

^^ 

Jas.  Reed, 

LAGRANGJ^- 

^H 

^        Urban  Willman. 

Albert    Anileman,     li^irt     Ki^nMiiigr-         ^fl 

■    HAI^RISBURG— 

Iwn  Ave. 

^H 

■        J.  B,   Ford, 

J.  H.  Esson. 

^M 

Robt.  King. 

D.  A.  L^'on. 

^M 

HARVARD- 

LA  SALLE- 

^H 

Wm,  Breitenfeld, 

Chrla  Awe  &  Co. 

,^^^H 

Jas.  Pierce. 

Charley  Bros. 

^^^^^1 

M.   D.    Roach. 

U  C.  Gibson. 

^^^^H 

W.  C.  Wellington. 

Matthieesen  &  Hegreler  Zinc  Co. 

^^^^M 

HARVEY- 

LEfilONT- 

^^^^H 

Joseph  Bloodgood. 

A.  J.  Helbig. 

^^^^H 

G,  G.  Van  Alstine. 

John  McGrath, 

^^^^1 

HIGHLAND— 

LE  ROY- 

^^^^^^ 

L.    Blattner* 

Harry  Lam  on  t. 

^1 

Edw.    FenU. 

P.  J.  Lamont. 

^H 

M.  Ulrich, 

T.  W.  Vanatta. 

^1 

A.  Wick. 

A.  S.   White. 

^1 

HIGHLAND  PAHK- 

LEWISTOWN— 

^^^H 

Henry  Dltmer. 

C.  V.  Hughes  &  Bros. 

^^^^H 

Olof  Lind bloom. 

LINCOLN- 

^^^^H 

A,  J.  Noerenberg. 

T.  B.  Davy. 

^^^^H 

W.  J.   Obee. 

Eugene  McCord. 

^^^^^M 

P.  W.  Rectenwald. 

A.  L.   Ottz. 

^^^^1 

HILLSEORO-    . 

Jno.  A.  Simpson. 

^^^^H 

Frank   Fourer. 

LOCKPORT— 

^^^^H 

A.    Henneraeyer. 

John   Etrtlnff. 

.^^^H 

Geo.   Potten 

Jerry  Gllldo. 

^H 

HINSDALE— 

James  Gregory. 

^M 

Ostrum  &  Dmllmer. 

Herman  Lintner. 

^M 

HOOPESTON— 

MACOMB—                           • 

^H 

Thos.   Sappington, 

John!?on    Eros. 

^^^^M 

D.  M.  Stratton, 

Tier  nan   &    Hold  en. 

^^^^^^M 

JACKSONVILLE— 

MARSEILLES- 

.^^^^1 

John  Cherry. 

Rolhwell  &  Co- 

J.  F.  Smith. 
JERSEYVILLl^ 

Walter  HanseJL 
JOLIET— 

Barron  &  Peace. 

William    Mclvur. 
MASCOUTAH— 

John  Bueltner. 

Charles  Clement. 

George  W.  Lis  her. 
M AT TOON— 

t^^^^^M 

Geo.     M.     Campbell,     3     Auditorium 
Bid? 

C.   E.   Kinser  &  Son. 

^^^^M 

J.  B.  K  in.se  r  &  Co. 

^^1 

J.    S.    Lockhart,   5   ScQtt   St. 

LoDinl»   Jk  Rose. 

^1 

Patrick  MeHugh.  809  N.   Chicago  St 

W.    E.    Millar. 

^M 

D.  D.  Monahan,  51JJ  Baker  Ave. 

^^1 

iCANKAKEE— 

MEILROSE    PARK— 

^^^H 

N.   Duftult. 

J.    W.    Barker. 

i^^^^l 

Louis  Harpin, 

MENDOTA— 

■^^^^M 

O.    Harplru 

Bier  worth   &  Co. 

^^^^^^H 

Kankakee  Artificial  Stone  Co. 

Law   (fe   Barber. 

"^^^^H 

C.  E.  Matur  &  Co. 

Ht*nry   Zolp<?r, 

^^^^1 

W.  A,  McGilUs. 

METROPOLIS- 

^^^H 

McLaughlin  Construction  company. 

J.   C.    Ferrell. 

^1 

C.  Rue  hie. 

Dick  Green. 

^^ 

I>oiiald  Sinclair. 

MOLINE- 

KEWANEE- 

Wm.   O.   Cressy. 

N-  Qraiiquist. 

Gainy  &  Reaser. 

Gutschlag  &  Tcsch. 

Ed  Gust. 

Heap.*?  Sc  Smltl:. 

Ludwl^   Hammerquist. 

Jos.  McKeon. 

Huey  &  Stonffer. 

Donald  Sinclair. 

• 

Pierce  &   Lnndquist, 

A 

4M 
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MONMOUTH- 

Johri    IL    Baldwin. 

Brudiii    iSi:    Duncan, 

E.    A.    Ixinl    PLUil    <!C:    U:v   Co. 

SJlas   Pillsbury, 

,'\.    W.    Hyan. 

n.   D.    Wilt-ox  &  Son. 
Mf 'NTH 'El^L.u— 

I'lin    lliiutjeholder. 

i^ruiL    Miller. 

W.   F.   Lodge. 

MOUND  CITV^ 

The  Mound  Citv  Crystal  Ic*^  Mfg.  & 
Coal  Co, 
MOUNT   CARROLLr^ 

W,  E.   Wiler  .     . 

MOUNT   OLIVE— 

Peter  Nlschlvitz. 
NAPERV11.I.E- 

A.  IL  Efidelman. 

Bonj.    Beidi^lmari. 

Lleber   Bros, 
NASHVILLE- 

^Vit*se■   ,st  Gewe. 
NORMAL- 

F.  A.   Leighton. 

ThoB.    SylVL'ster. 
NORTH  HARVEY— 

C.    \V.    Stevens. 
OAK  FARK- 

Harper  &  Biittendorf. 

IL  D.  Maize. 

J.   J,   Marrison   &  Co.   &  O'Brten, 

J-    W,    Smith. 

OTTAWA^     ^ 

A,     B.    K  radish. 

Colburn   iSc  Mvers. 

T.  &  H.  CnlwelL 

W.   A.  Jtffvry.  • 

Sanders  Hrus.  Mf^.  Co. 

Sinnott  Bros. 

J.  J.  Wafer. 

John  Walter, 
PANA- 

fTeo.    BiekeL 

Wm,  McFall, 
PARTS— 

Juhn    Curtla?, 

Tr>hias  HlpMr. 

S.  iSafTord  &  Sjna, 
PAXTON— 

D.  D.    riininan, 
N.    P.    Xeiison. 
H.    Pea  rsn>n . 
Turner    Bros, 

PEORIA— 
Ja^-.  S,  AKen,  713  Hamilton  Ave. 
Wltliam  M.   Allen.   oJil   Wimlner  Bldg. 
Nicholas  Becker,  22«  Taylnr  St 

E.  E.    Bull.    i:j  S.   Jefferson. 

A.  W.   Riishnell,   MXi  S.  Wash.  St. 
Albert  Coleman  &  Son,  TM  Tith  Ave. 
Cre.seent   Stone  Co,,   111  N.   Jeftcrson 

Ave. 
Frederick  E.  Derby.  734  Hnweti. 


\ 


PtftH'  i*t—(.'t'nff  n  Jit'f /. 
Dolan  &  Maher,  S.  Adams  and  Oak 

StB. 

Win,  H.  Bbaugh.  701  7th  Ave. 

John  W.  Fay,  lOK  Windom. 

Frank  B.   Hashrouck,   -m.   EAVm. 

Frank  Hoeppner,  Hit  Proctor. 

G.  Janssen  ^t  Sons,  230  Wash.  Ave. 

Val  Jobst  &  Son. 

Charles  Kammerer,  isiTj  ,1th  Ave, 

JobM   J.   McDunald,  '3^"  Louisa, 

^ed   Meinta. 

O'Cunn^tr  Brothers,  ^in  S.  Jefferson, 

Peter  J.   F^hllbower,  712  Wash.  St. 

Adam  BaaL  ^ 

J.  H.  W.  Sebwerni,  liW  Mc Reynold. 

i^^i  ed  Slefert,  212  S.  Orange. 

T   "JT-WasFoii,  403  S.  Wa^h.  St. 

d!   A,^;Vtlls  &  Son,  5J2  7th  Avt. 

AHi-rt  L    lyookey,  KKHj  S.  Adams. 
PEBU- 

SrhwtilierL  Bro&. 

J.   L.  White.  '. 

PETERSBURG-  ^ 

Juseph   Bailj.  >^ 

J.    R.    Carver.  \ 

J».  \\\    Carver.  * 

a'  R    Hadsall.  V 

A.    T.    \VhIte. 
PINi  K N E i  VI LLE- 

Harry  Grover. 

A     T.    Jenner. 

T.    E.    Turner.  i  | 

PITTSFIELD^  «^ 

A.    V.    \\\n^    &    Son. 
PLANO- 
Ll^'v-    Kendall. 
W.    G.    Van    Kirk. 
PRINCETON- 
C  A,  Brown. 
J.    H.    Brown. 
A.   H.   Peterson, 
QUINCV- 
Robert   P.   Ahern,   R2o  Aen^y. 
JOKerih    K.    Ball,    WW   \V.   lOth   St. 
Campliell    Brothers,    i}2ij    Hampshire, 
Ehert  &  Shanahan,  \\\A\  W.  Fourth  St. 
Conrad  J,    Eikleman,   imi  Llnd. 
The  Flack  L urn  her  Co..     43S     Broad- 
way. 
John    Gaesen,    lS2o    Oak. 
Wm.    F,    Hummer t,   IMll   W,   9th. 
Cob   Davis  James,  S\i  w.  9th  St, 
Herman  H.  KampUnff,  im  ^V^  15th  St 
Koch   &    Meyer,    lir.    Delaware. 
William  Menke,  709  Pay,son   Ave. 
Ang^ust  B.  Menke,  121  W.  8th, 
P.   W.  Menke  Ston*  rfc  Lime  Cix.  W. 

S.   Front,  ft.  State. 
Mlddendorf  Brothers.  92i5  Broadway. 
Quincy  White  Lime   Cement  Co.,   237 

S,    Front   St. 
Peter  Simons,   1400  Vino   St. 
Henry   B,   Ter.stegge,    1818   LInd. 
Joseph  P.  Terstfg^ge,  1,^22  W,  llth  St. 
Theo.    H.    Vondtr   Haar,   im  W.   Hth 

St. 
Bernard    J.    Weners,    R,']2   W.    llth   St 
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1 

E- 

SYCAMORE— 

I 

Izer, 

S.  T.  Armstrong, 

pdyler. 

TATI.ORVILLE;- 

^^^^H 

LUS— 

Tlie    Tayiorvllle    Marble    &    Granite 

^^^1 

rdlck. 

Works. 

^^^^ 

irdesty. 

TOLUCA- 

^^^^ 

iBc?n. 

John  Gannon. 

^^^H 

J>- 

J.  E.  Poterfteld. 

^^^B 

A^llen,  414  N,  Winnebago. 

TUStXJL.A— 

H 

Constnictlon   Co. 

J.   Brnlin, 

H 

rseri. 

li,   211  K  State  St. 

,  1227  Seventy-third  Ave. 

William  BurrgraflT. 
8.   S.  Goeliring. 
URBANA— 

1 

Art,   Stone     Sidewalk   Co,, 

til    Ave. 

Wm.   Beasley. 

^^^^B 

role,   1124  Rock. 

Jno.   B,  Bennett. 

^^^1 

-AND— 

R.  J.  G!IU 

^^^1 

kin. 

Jobst  &  Co. 

^B 

:;onochie  &  Sons. 

VENICE— 

"ins. 

Frank  Kraft. 

H 

i  Bros. 

Chaa.  Pope  Co, 

H 

ars. 

Jno.  Williams- 

^^^B 

Construction  Co. 

VIRGIKIA- 

^^^1 

LE8" 

John  Dobson. 

^^^1 

^xander. 

Sam'l   Suffern. 

^^^1 

ierson. 

Jas.   Turner. 

^^^1 

lulst. 

WARSAW— 

^B 

Long. 

John  D.  Oltchfleld. 

mith. 

Ed  Louden. 

ch. 

Pluene  Bros, 

CTOWK— 

Wm.  Raleigh. 

H. 

WATSEKA- 

imy. 

Martin  &  Igou, 

Jenkins, 

Jas.  M.  Strate. 

rmalna. 

Wagner  Bros. 

ILLE— 

WAUKEGAN— 

OS. 

Frank  Miller. 
WHEAT  ON— 

tie. 

H.  D.  Conipttun, 

mpe. 

J.  De  Grasse. 

Rr.Tl^ 

Irving  Ingraham. 

♦ 

on. 

Saml  Welden. 

'ulver. 

WHITE  halj:^ 

'hel   Ci instruction  Co. 

Thos.   J.   Grant. 

, 

fining  ham. 

Wm.  H.   Pritchard. 

Ic  Pavement  Co. 

Chas.   Sturdevant. 

wrfn. 

WiLMETT&- 

n. 

James    Crabb. 

f 

ntor. 

Joseph    Heinzen.                         * 

ince. 

John   A.    McGarry   &  Co. 

L-awsoi*. 

WOODSTOCK— 

^^^H 

itteraoii  &  Striffler. 

John    Connell. 

^^^H 

— 

S.   E.   Cunningham. 

^^^H 

Bride. 

John  Hauck. 

^^^H 

tare  &  Son* 

C.  Johnson. 

^^^^ 

t— 

J.    T.    Johnson. 

^^H 

en. 

P.    J.   McCauley, 

^1 

r'ldson. 

Fred  Schneider. 

^ 

,VJ3, 

fe  Son. 

IKDIAIVA. 

■ 

tz. 

ALBANY— 

estern  Co. 

W.   W.    Furrow. 

^^H 

r— 

AT.EXANDRIA— 

^^W 

1  Bros. 

Saml.    J.    Brandon. 

■ 

m. 

Robt.   L,   King. 

i 
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EvatiftriUt'—foittinnrd. 

Moses    Stinchtleld    &     Son,    1115    W. 
Pennsylvania  St. 

Henry  C.  Slruchen,  1001  Cherry  St. 

Albert  A.  Swope.  1000  Vine  St. 

Louis    C.  Tlnnemeyer,  GOT  U.  9th  St 

Jacob  Yoelket,  1904  1st  Ave. 

Michael  Weber.  321  Olive  St. 

Otto  Wel{*s,  fi'Si  S,  Garvin. 
FT.  WAYNE— 

E.  IL   P.  Brenncier,  207  W.   DeWald. 

Jos.  Derhelmer,  177  E.  Jefferson. 

E.  IrL  Bhle,  529  Broadway. 
John  Evers  &  Son,  323  Hanna, 

Ft.  Wayne  Rooflngr  &  Paving:  Co.,  152 

W.  Main, 
Wm,    Geake,   76  Pearl. 
M.   A.   Grothaltmnn,  28  E.  4t!i. 
Hattersly  &  Sons,  4S  and  48  E.  Main. 
Keller   &   Braun,   S4  Pearl. 
C.  E.  Moellering  &  Co.,  53  Murray. 
C.    L.    Olda    Const.     Co-     Elecktron 

Julius  Reraua.  442  Broadway. 
Worrenburg  &  Biischtng-,  E.  Superior 
St. 

F.  T\^  Zlemendorf.  19  Wagner  St. 
IITRAKKFORT— 

C.   II.   Condon. 

Frank  Hinds. 

Jenkins  ^  Brown, 

WillaM  H.  Morris. 

John  A.   Ross. 
PRANKLIN- 

Jefferson  Balser. 

F.    C.   Crowe  1. 

W.   C.   Crowel. 
[  Jas.  F.  Davis. 
O.  Hal  stead, 
SIRETT— 
PBtnil    HilL 

Juilns   HilL 

Unk  Gber. 
?AS   CITY- 

E.    L.    McCorroack. 
jJ.  H.  Stine. 

5SHEN- 
[A.  H.  Corpe. 

Jas.  Grant. 

Wm.  H.  Grant. 

W.  W.  Hatch  &  Sons. 
j  J-   D.  Klotifenstein. 

W.  H.  T>arinier. 

Latta  Bros.   &  Co. 

Self  &  Aust. 
Stiiler. 

SNCASTLE- 
fO.   L.   Earile. 
I  Chaa,    Schildmeyer. 
t  J.   H.  Steele  &  Son. 
IREEN  FIELD— 
frhomas  J.   Fawrot. 
jE.  J.  Jeffries. 
[J.  A.  Johnson. 
IC-  M.  Kirkpatrlck. 


GREENBBURG— 

Peter  Fiekett. 

O.  L.  Pulse  &  Co. 

Thomson   &   Kesisinff- 
HAMMOND— 

H.  Ahlhorn.  740  State  St. 

Henry  Otto.  2.^7  Sohl  St. 

William    Pepperdlne,    242     Plummer 
Ave. 
HUNTINGBURG- 

Christ  W.  Roettger. 
HUNTINGTON— 

Jolin  Barrett. 

Fisher.  Keefor  &  Bailey. 

Peter  Foster. 

Henry  Keller. 

Martin  Koch,  102  Cline  St. 

W.  H.  Patterson. 

James  W.  Shock,  82  E.  Market  St. 

Julius  We«ling. 
INDIANAPOLIS— 

Wm.  H.  Abbett,  1724  S.  Meridian  St. 

Alkman  &  Schwert.  30th  and  Canal. 

Wm.  C.  Allen  516  N.  New  Jersey. 

Wm.   Bossert,  216  W.  lUh  St 

Joseph  Brennan.  1719  N.  Senate  Ave. 

Henry  J.  Bowes.  i'M  W.  10th  St. 

Dn^^fi     C.     Huntln,     IT     Cinj  pool 
niilfif. 

Wm.  Burch,  1419  Cornell  Ave. 

Jas.  Buskel.  2234  N.  Arnenal. 

August   Buthe.   1148  Kvison. 

Capitol  Paving  and  Construction  Co., 
1  Hubbard  Blk. 

Wm.  R.  t^rHn.  11^  Brighton  Boul. 

Richard  M.  Cash,  40  E.  Wash.  St. 

Albert  Cllne,  atk2  Lemcke  Bldg. 

Horace  G.  Co  Id  well,  12S  E.  Market. 

J.  K.   Cooper  &  Co, 

Frank  B.   Dea ringer,  610  Bates  St. 

Henry  L.  Dollman.  146  E.  Market  St. 

Dorrah  Brothers,  1417  Ottawa. 

Wm.   H.  Dunlap.  1S52  Lexington. 

Henry  Ernsting.  32G  N.  State. 

Joshun  L.  Fa  tout,  622  N.  111. 

D.  H.  FiFher.  161 M  N.  Arsenal  Ave. 

Dan    F*>ley,    S40   English    Ave. 

L.  A,  Fulmer.  845  English  Ave. 

Glen  Brothers,  112  Harris, 

Edward   M.   Graves.  Clayp"ol   Bldg. 

SamL  F.  iierron,  4.t^  W.  l.^th  St. 

Ahin  P.  Hicks,  10  Fitzgerald  BltlK. 

Herman  C.  Holle,  r>43  E.  Market  St. 

Louin  C.  Honecker,  13  Palmer  St. 

Hoosier  Bridge  company ♦  301  Indiana 
Trust  Bldg. 

Hoosier    Construction    company.    301 
Indiana  Trust  Bhig. 

Jacob  D,  Hoss.  2329  Gale  (B). 

Indiana  Bermudez  A.sphalt   comimny, 
Majestic   Bld«, 

Indiana     Paving     Brit  k     and     Block 
Plant.  1  Hubbard  Block. 

Indianapolis  Combined  Curb  and  Gut- 
ter company. 

Jacka  &  Lebo.  32  N.  Delaware. 


1 
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H.f  .»  $    Jv^^    Bet  Hldilaod  Flaf^ 
W£!^     i>     J.i.«9ela«B   C^^   «&-::   Mass. 


A'BL  Kaxt&^  ^  S^:t_  *a-<  Cedar  St. 

FY^-S  H-  LuOuD&o,  «I6  W.  St.  Clair 
Profile  Lawvoo. 

^i^yt^t,   W,   McTr^y,   2137  X.    Seaa:*_ 
IfrH^ifaM       C«s«triietl*a     C«^     3S 

Klihu   W     Miliiltari    t*n   Martiodaie. 
Jofe©    X.    Mllllkau,    Sberman    Houi^ 

Tboma>  J.  Mc^r^,  ::iT  X.  West, 
Wm.    X'wtofj.   Vfl*  Oakland. 
'VjnwrllJjB  3^  Xktni*T,  1M3  L^exington, 
f-   H.   X'JTmart.   13^  E,   Market. 
CTia*.  Xa€Tge  A:  Co,.  liflT  E.  Ohio. 
Charts  Pearee,  714  X-   111  tjoi?. 
Wm.   PHrte,  lei  Hi^hiard  Flact, 
J.    C.    Pi*r»on    A     S'jv^     it&     MajcsUc 

Bl/jg, 
Bev*rrJy  C    P<irter,  WT  IT.  lllh  S'. 
Jsr-^b  P.  Pren^ch.  1115  Olivr. 

H*^nr\    E.    Hetnking   &   Snn.    1<«1*J     K. 

Mark€t. 
Rlv^ncid*-    Const tticti:jii    Co..    7   Clay- 

utftl  BIdg. 
Ei^nj    F.    Rog*^r«,   1S3  X.   Arsenal, 
Ro*r<^rs  &  Dunlop,  U«j  X.  Li^laware, 
H*fnry  C  Ron^y.  ICln  Park  Av^, 
W.    R.   Rubuph  &  Son*--,     1223    WonrU 

iawn  Ave. 
Benedict   J    BchJaiiit^r,  1338  Charl^?. 


I 


P.   Siew-^n  ^    :i      1 


li.  H-   S>^iijiie&  C:  .    B.,tci::;   t    ~     ~- 

P-r- f  n  F.  Tall.  >»s:  N-  C^ri: 

R  'Ut'.  ThomaSv  :?^  X :  rr^w^^irfm. 

B-r.j    F.  Wade,  :::  X    Miseo^ax 

diappool   Bids. 
The   P.    C,    Weyen^-er^    Col,    : 

venaon  Bldg. 
Whn-  &  HajTis^.n    :     "    "     ' 
J^^l  WiliianiSv  71  I- . 
E.I  wa  rd  R,  W»If .  ;\: :    _ .  _  _        _. 

tiUke   Woods,   3?U    T&adcs. 
IRVIXGTOX— 

John  iloore, 
KKX'D  A1X.VI  Ll£— 

AiUiluli  AdaiMJi. 

J   hri  Deil^le,  S.  Main  St. 

A.  K.  Bowker. 
I>aviid  Fraxee. 
J.  C.   Rayle. 


\ 


ABOUT    CEMENT 

UP-TO-DATE    AND 
ALL    THE 


TIME 


The  best  way  to  kepp  infurtrifil  alK.>ut  ererything 
ri^lating  to  Cement  the  year  round  is  to  read 


nUNICIPAL   ENGINEERING  HAGAZINE 


The  publication  which  stands  foremost 
ID  represfDtation  of  Cement  interests. 


Subscription  price, 
$2.r)f)  per  year. 


Address  MUNICIPAL  ENQINEERING  Ca 
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^BToAti  m '  t —  Cf}  n  I  in  iWiL 

Lmjtt  n  up  art—  Cnn  t  in  it  ed. 

H  A  0am   Hecord, 

Wm.  E.  Shafer  (Street).  2211  High  St. 

■   W,  F,  RgddelL 

M.  A.  Talljott  &  Co.  (General),  Room 

H^  Spurge  on  &  Soii„ 

'A  E^Illott  Bldg. 

■jAF  A  Y  F  TTE— 

Henry    Weigand    (Brick    and   Stone). 

■^ Henry  H.  Budge. 

en  Miami. 

■  B.  B.  £}iiton. 

Orlando  M.   Werner   (Plastering),   N. 

H   ^Vm.  O,   Eaton, 

S.   Bartlett  1  E  Kloenne  (S  T>. 

■   Wm.  Frcy, 

Eden    E,    Williams    (Plastering).    1408 

H  Wm.   Jaekson. 

Market  St. 

H  O.  M.  Jumper. 

Andrew  Winter.^   (Cement),   34   Mich- 

■   N.   B.   Mpare, 

lean  Ave. 

■  Parker    &   Yeag>-. 

Henry  J.  Wolf  (Mason),  76  Bales  St. 

■  Jas.  Parkin, 

Leonard   Wolf    (Stone),    16   Columbia. 

■  J.  D.  Rleharrlson, 

at. 

H   Sanders  &  Jamison. 

MARION— 

H    Snyder   &   Bon. 

Chas.    W.    Barley. 

H   Byron  Sodflers, 

S.    M%   Grandy. 

■  Star  CanstnJction  Co. 

l^ewia  Hartshorn. 

■la   GRANGE- 

W^m.    Hartshorn. 

■^  Henrv  Shattick. 

Lemer   &    Bland. 

^b^A   PORTE— 

L.    C.    Llllard. 

He  has.    S  truss. 

John   McDonaUL 

■   John   P.   Vanltirk. 

Miller  &  Williams. 

^tEBANON— 

MARTINSVILLB-                                              ^^^ 

^V  liilTiKire  ^    T>t>i.vn(.'H. 

Burton    &   Prat  her.                                     "^^^H 

^H    W.    GroA'os. 

S.    J.    Mandevllle,                                        ^^^H 

^M    Ben   Groves. 

Henry  Huss.                                                     ^^^^| 

m.IGO>riER- 
H    John   Blddl€!. 
^H     Johxi    Hays. 
H    Geo.   Hussey. 

■    A.  McNutt. 

MICHIGAN    CITY—                                          ^^^| 
Judson    Alexander,   pn  K   4th  St.           ^^^H 
Chas.  De  Witt.                                               ^^H 
Ohmlng   Bros.                                              ^^^H 
Aug.   Schneider.                                           ^^^^1 
Jas,   Southard.                                                ^^^^^H 

Hlog  a  n  sport— 

A\lg,  Schneider  &  Son.                               ^^^^H 

■^Wm.  Pailey  <Pkitcrir.g\  S,  S.  Shullz. 

MISHAWAKA—                                                 ^^^H 

■     1  ViT,  Kloenne  (S.  T,), 

A    5    Hf^s                                                              ^^^^^H 

■  Geo.   Rarnfs  (Cement  t,  219  Plum  St. 
^M  John   E.   Barnes*   &   Sons   (Brick   and 

■  Slonf>,  22S  Front  St. 

Henry  Schmidt.                                                    ^H 
MITCH  I^Ll^                                                              H 

H  David  Ij.  Bush  (Stone),  Sll  North  St. 

Reul^en   Bare  ford.                                         ^^^^| 

H  Michael     H.      Ellison      (Street),      1417 

J.   A,   Coleman.                                              ^^^^^| 

^B      Broadway. 

Daniel  Lee.                                                       ^^^H 

^m  Andrew  J,    Golllon   (Cement),   4  Oak 

MUNCIE—                                                            ^^H 

■      St. 

John  A.  Brown,  707  E.  Main  St,                       fl 

^■Aug^at  F.  Gleitze  (Brick  and  Stone), 

Wm.  Bussard. 

^m     415  W.  Market. 

James  Carpenter,  919  E.  Washington 

^H  George      F.      Hettzman     (Brick    and 

St. 

H      Stone)  ^  1713  George  St. 

William  Dakln,  217  W^  Wlllard  St. 

H  Wm.  Hupp  (Street),  31S  Linden  Ave. 

Thomas  P.  Duke.  5^  S.  Grant  St* 

^B  J.  E.  Gibson  &  Co,  (Brick  and  Stone), 

J.  M.  Gee.  122  N.  Dill  N.  C. 

H     912  North. 

Michael  TJlaaer,   HK)5  Center  St. 

■  George  W.  Knight  (Cement),  12ft3  To- 

Lee  M.  Glass,  210  E.  Sth  St. 

■      ledo  St. 

J.  W.  Golenor,  1307  S.  Beacon  St. 

^B  Jeter  J.    Llnggulst    (Brick  and  Stone), 

O.  J.  Hager.  S.  W.  Cor.  Elm  &  High- 

H    41*3   \\\  Market  St. 

land  Ave, 

H  Lux  *c  Tftlbot  (Stone),  3  Elliott  Bld&. 

Hamtlton  &  Snyder,  310  E.  Gillaert  St. 

^B  Archibald    McDonald    (Cement),    1400 

Grant  Hancock,  1345  Kirhy  Ave, 

H     Market  SL 

Marlon  Hathaway,  305    N.    Jackson 

^B  James     McElheny     < Plastering).     1503 

St. 

^B     Market  SI. 

Philip  Hedrlck,  <J22  W.  Howard  St. 

^Bjohn   Medland   &   Sons;     (Brick     and 

W.  H.  Hickman,  719  Powers. 

^M     StoneK  '?H  Eel  River  Ave, 

Geo.  H.  Higman,  117  E,  Seymnur  St. 

^■Charlew  E.  Moitheitd  (PlaHterlng),  N. 

Indiana  Bridge  Co, 

^H     W.  Cor.  Bartletl  and  Kloenne  (S  T), 

Chas.  E.  Kelllr,. 

■  Scott    E.    Price    (Brick     and     Stone), 

Oscar  Ki^hle.   7^1S  W\   Main  St. 

^m     Cor.  D  and  State  St», 

S.  T.  Riser,  612  E.  Charles  St. 
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Mti  n  1"  k'—  C* » n  ti  Kunh 
E.    A.    Ijetithi^rman,    41'j    S,    Jefferson 

St. 
Gtorge  Lowf . 

James  B.  Ludluw.  :il7  E.  Howttnl  St. 
John  AV,  Max,  IfiLH  S.  Madison  St. 
D,  e.  MUihf^U.  214  E.  Howard  St. 
J,   S.   Moure. 

AVm.  H.  Moore,  807  S.  Monroe  St. 
Morrow  &   Morrow.  516  E.  Washlng:- 

ton  Si. 
Ch'AB,  E.  Nlcewander,,3i07  E.  Jackson 

St. 
John   W.    N orris,   203  Riverside   Ave., 

Rivers'dc, 
EL.  J-   Pearson,  alley  belwcen  Main  & 

Jackson,    west   of  Franklin. 
N,    B,    Powers,    305    Wheeling      Aye., 

Riverside, 
John   D.    Rklge,    1127   E.    WaslrlnKtoa 

St. 
H.  C.   Riiss€y. 

Isaac  W.  Sayler,  417  S.  Ooiinri]  St> 
Ezra  Searles,  Slfi  E.    Washln*?ton   St. 
Martin  Shafer,  IKH   E.  Willard  St. 
Leander  Siiaver,  521  S.  Grant  St, 
Samuel    O.    Shelk-r,    Cor.    Berlin   and 

Powers. 
E.    Sliopbell,   1ij5   E.   Gilbc-rt   St. 
Albert   N.    Shiittleworth. 
John  W.  Souders,  1111  E.  Jaekson. 
Stahle  &  Kiegle,  2U  W.  Main  St. 
L.   Stogdell.  1201   Powers  St. 
John  H.  Stover,  rm  W.  Howard  St, 
Chaa.   Ferd   Van  Deveer,   (ll't;  N,   Jef- 
ferson St. 
Isaac  W.  Whitemyre,  S04  W.  Main  St. 
L.  G.  T\^UIiams,  517  E.  Charlei!r  St. 
Simeon  Wright,  1122  W.  22d   St. 
D.    V.   Zimmerman,   1108  W.  1st   SL 
NEW    ALBANY— 
Squire   Beat  tie,   1514  N.  1st  St. 
L-oiifs  Bkl,  B15  Charlestfiwn  Rd. 
NEW  TREN'KjN— 

Louis  Brow. 
NOBLES  VI  LLt3- 
Hiram  Aviry. 

K,  F.  Cottinghara*  • 

H.  D.   Gray. 
Helnztiiann    Bros, 
Isaac   P.    Keiser.  • 

L.    B,    Lanham. 
Cul.    StafTord. 
NORTH  MANCHESTER- 
JO  rias  Grossnlckle. 
J     P,     Noftz^er. 
J  no.  r>.  Spiirgpon. 
NORTH  VERNON- 

J^    B.    Miller. 
OAKLAND   CITY- 
Chas.  Alexander. 
T.  J,   Bacon. 
Jo,   Beard.slcy 
Frank  Linzy, 
PBNNVTLLE— 
Phillips  &  Palley, 


PERF- 

Mii  hael  Burke. 
PLYMOUTH- 
\Vm.  McDuffle. 
Jacob  Ness. 
E.  Price  &  Sons. 
Chas.  Rasenberry. 
PORTLAND- 
l32.  W.  Bucl£,  Box  Z&1« 
Geo.  Loyd. 
\S  illtatu  Stephens. 
RKNSSEi^AEK— 
Hiram   Day. 
J  oil  II    If.   JfMHen. 
Norman   Bros. 
Warren  K-  Rush. 
RICHMOND— 
Christian  E,  Burkhardt  (artif.  atone), 

-2i\  S.  7th  St. 
James   Carrel  I     (street     pavings),    414 

N.  ITth  St. 
Juhn    T.    Cronln    (street    paving),   307 

N.  Ninth  St. 
Frederick  Grottendlck   (street  pav.), 

51  S.  23d. 
Henry  J.  Haseeostcr  {general),  234  S. 

VJXh  St. 
Joseph   N.     Hodgin     (^jcneraB,     Cor. 

17th  ^^   N.   B. 
\Vm.  Lee,  406  N.  6th  St. 
Henry  Miller   (street   paving),  227  S. 

eth  St. 
Daniel    b\    O'Neal    i general),    5o5     K 

13th  St. 
Wm.   HehUn*?  (cement  w'k'rs),  223  S. 

fith  St. 
Oi  orjre  AV.  Simmons  (cement  w'k'rs)< 

;ilO  N-  7th  St. 
G.  W.  Sumption, 
Aug*.  A.  Turner. 
Win.    Wagner. 
Fredk.   Waking. 
RlSINf;   SUN— 
JameH   Harris. 
O,  o.    W,    Gibbs. 
ROCHESTER— 
A.  F.  Bowers. 
Carter  &  Onstott. 
D,  I«.  Gaaklll. 
J  no    KiM. 
Mariih  Hill. 
RuCKVILLB— 
Jos.  A.  Brltton. 
I*   W.  Brow^n. 
Edfi-ar  Jerome. 
Ferguson  &  Co. 
Patton   &  Liine, 
RUSHVILLE-^ 
Samuel  A.  Glore, 
Offlesby   &   Kelley, 
J.   Hill  Vance. 
SALEM— 
Geo.   Carroll. 
Ambrose   Shrum. 
Hiram   Smock. 
R.    N.    Owens. 
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SELfirERSBURG— 

VIKCENNES—                                                    ^^^1 
JaB,   Frlese.                                                           ^B 

Jaraea  Barnett. 

Earnett.  Bottorff  &  Snodgrass. 

A.   E.   Snodgrass, 

Casper  &  Wm.  Hey  roan.                                   ^B 
John  Hartigan,  12  S.  2d  St.                              H 
J.   D,   LaCrol^.                                                    ^M 

SEtMOXTR- 

^\  H-  Moore*                                                       H 

m  Frank  E.  Short. 

John  Sellgman.                                                      H 

■  W.    B.    Stewart. 

Ben  Vatehett.                                               ^        ^H 

■  withers  Bros, 

WABASH—                                                               ^M 

■jQQFir  (BTVILLE- 

Thus.    Brideea   Son,                                           ^H 

■  Butler  &  Smith. 

Phihp  HipBklnd  &  Sons.                            ^^^H 

Mouth  bend— 

L»i Hubert  Bros.                                                 ^^^H 

■  Hugh   Anderson. 

Edward  Smith-                                              ^^^H 

■  T.  C'  B^i'iieH  &  §Oiift. 

Valentlntr  Smith.                                           ^^^H 

■  Harry  N.  Bame«  &  Co. 

Thorne  &  Will  lams.                                       ^^^H 

■  Cha#.   H.    Bruce, 

■  C.   H.  Defreea,  »15  S.  Taylor  St. 

WARSAW—                                                       ^^^1 
A.   ^A^   Bat«^s.                                                  ^^^H 

■  HeAdley    Bros. 

Thos.  M.  Le  Hew  &  Son.                           ^^H 

H  Stanley  &  Shank- 

W^ASHINGTON-                                                       ■ 

MPENCER- 

Noah  Bo^ard,  1400  E-  Grove.                           H 

■  Geo.   R.   Babbs. 

Brown  Bros.                                                            ^H 

■  Chas.  W.  Green. 

John  W.  Feagans,  704  W.  Walnut  St-          ^M 

■  Geo-  C.  Massey. 

Relfiter   Bros.                                                   ^^^^| 

■  W.   P    Slinkard. 

WEST   LAFAYE'lTE—                                   ^^^M 

^frELL,  CITY— 

Nalhan^al  B.  Moore,  N.  Vine  St.           ^^^H 

■^John  Clearwater. 

Sanders  &  Jamison.                                            ^H 

■   J,  M.  CooDer  &  Son. 

Samuel  Snyder,   Grant  &  Stale  Sts.              ^B 

■  Fred  Miller. 

Byron  Sowders,  Vine  &  Columbia  St.           ^H 

■   Frank  Schoenberger. 

WHITING—                                                               H 

■terre  HAUTB- 

W.  F.  Brunt.                                               ^^^H 

■   Chas  W.  Abbott, 

G.   H.   Hllllard.                                           ^^^B 

■    Hobt.   Blood. 

Mahon    &   Laverty.                                  ^^^H 

■   Wm.   Erier. 

Jerry   O'Nell.                                             ^^^H 

■    AuaruKt    rronimeT    Ttli   &    Hoi  man 

Wm.    Schniderwent.                                   ^^^^| 

H        St». 

WINAMAC—                                                     ^^^M 

■    F-    L.    Glebel. 

Stephen  Parcel.                                           ^^^H 

^M    Indfana  Construction  Co. 

WINCHESTER-                                           ^^^1 

■    A.    H.    Judd. 

Geo,    Yeager.                                               ^^^H 

H    H.  S.  Jiidd. 
H  Knlsley  &  Earl. 
^1   Frank  P.  McGlnnlB. 

WOLCOTTVIt.LE—                                       ^^^| 
H.    C.    Brown.                                              ^^^^M 

^m  Jacob  Miller, 

q^^^^l 

■   J,   B,   Miller. 

IOWA,                                 ^^^M 

■    Miller  &  Miller. 

AX.GONA—                                                                   V 

■    Moudy  &  Coplin. 

A.  M.  Coan.                                                            ^ 

H   D.  W-  Norton  &  Co.,  629  Wabash  Ave. 

Cowan  &  McMurray. 

^1    Geo,  A.  Feters. 

AMES— 

H    A.  Ravele. 

A.  L.  Gardner. 

■     H^lman  &  Stelg  Co. 

ANAMOSA— 

H    Terre   Haute   Artifical   Stone  Works, 

K    C.    Holt. 

H    J.   E.  Voorl^ees  ^  Co. 

J.  K  Powers. 

^B    Chas.  Wallace. 

ATLANTIC— 

^pHORNTOWN— 

Con   Bn right. 

^rHawe   Carmack. 

BELLJS  PLAINE-- 

^B    G.   A.  Young. 

Palmer   Bros. 

^KTIPTON— 

BURLINGTON— 

^F  Porter.  BowUn  &  Hadley* 

O.  M.  BurHs.  608  Jefferson  St. 

^■TAXP  AR  AI  SO- 

Fesemln  &  Miller. 

^H  John  LindahL 

Fred  Hoppman. 

H^  McGilMandy  &  Huirart. 

Geo.  Kriechbaum. 

^■tevay— 

^H  Thos-  J.   Gordon. 
^B  John  F.   Plew. 

Frank  Landell. 
Lyda   &   Co. 
Isaac  Pearson. 

^K  Cbas-  Sahherton. 

CARROLI^ 

^m    Fred  Sab  be  rt  on. 

Hart  &  Mohler. 

^K   Wm.  Sabbertoo. 

W    Hlnricks, 

^■^ 

.■ 
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CEDAR   FATJ.S— 
Jif»fT  Bishop, 
Coomha  *fe  Son,  1401  W,  Htli  St, 

Philpot   &   Carrigan. 

J  as.  Robin  if^on. 

W,  A.  RobinsioiK 
CEDAR   RAPIDS— 

Jfjhn   Anderson. 

K-   D.    Bowe, 

Boy II ton  &  Warrmer, 

F*  M.  Brown. 

W.  A-   Edg^^r. 

Ford  &  Dela  Hunt* 

Jackson  Conatrucllon  Co. 

W.   O.   Johnson. 

Murray  Bros. 

Budd  Snoufer, 

Ij.  Wallace  &  Son. 

-Wardle  &  Yeager. 
CHARITON— 

S.   H.  Malloy. 
CHARDES   CITY- 

W.  €,  ColUna. 

Henry    Crale. 

J,   I  J.   Joh'nson. 

C,  Knhnle. 
Charles  Schrocder. 

CHEROKEE— 

T.   ^^^   Faus. 

Millard  &  Syninnrs.  • 

COUNCIL    BLUFFS- 

D.  C\  Besley,  i:/n  N.  Broadway. 
J.  B.  Connor,  1107  S.  Ath. 
Martin  Hughes  &  Son,  903  S  ard. 
MtMahon   Roofing  Co. 

S.  W.  Reynoklvi  ^  Sons,  DOl  7th  Ave. 

Welshans  &   l£nl brook,  300  S.   Hth. 

K.  A.  Wkkham  &  Co.,  19  Sco*t. 

\Yickhtim    Bros.    19    Scott. 
CLINTON— 

a,    Shoceraft   &   Son. 

Smith  i^t  Ockls. 
CORYDON- 

J,    C.    Brazil 
CRESCO  - 

Seth  I't'urson. 
DAVENPORT— 

P,  Connelly,  MuT  E.  lyth. 

Corry  &  AVcrnGntin  Co. 

Davenport    Gi  anitold   Co..    205    Brady 
St. 

Flirk      &      John  s<  Mi      <:"onst.     Co.,     53 
Sthmidt  Bid. 

D.  A,  McGirgln,  22S  >*.  12th. 

Tri  City  Const.  Co.,  35  Masonic  Tem- 
ple. 

Wal&h  Const.   Co*,  Masonic  Temple. 
DES  xMOlNES- 

J.  E.  AUeth 

Butcher  &  Storey.  537  B.  Walnut. 

J.   W.   Campbell.  Rollins  Blk. 

Capital  City  Brick  &  Pipe  Co. 

J.  H.  Chenowptli,  Itllo  Lyon. 

Des  Moines  Asphalt  Co.,  213  5th  St. 

Flint  Brick  Co..  210  5th  St. 

Timothy  O'Brii  n  &  Co,,  9JS  IQth  St. 


X>i5s  M'thiia—Ctmtifi  ited. 

K.  W.  Stark  &^  Co.,  Equl1:able  Bldg. 

J,    E.   Toussaint,  616  High. 

Fremont   Turner. 
DUBUQUE— 

Wm.   Baker. 

Blake   Roofine  Co, 

Byrne   &   Saul. 

T.  J.  Donahue, 

P*  Elsbach, 

E.  J.   Kvans. 
Jno    Lil^y. 
O'FarreO  &  Norton. 

iVirElanri  Pacing  Co.    Jas.  Lee.  Mgr., 
207  W.  Locust  St. 

Stenck   &   Llnehatn. 

J.  T-  Streek. 

Matthew  Tschlrg^l,  Jr,,  46  Hen  ion  St. 
EAGLE  GROVE— 

Joe  Wiuel. 
ELDORA— 

^Y.  S.  Allison  &  Soti. 

Wm.  A.  Kyle. 

M.  H.  Mullford. 

Shirley  Sz  White. 
ESTHERVILLE— 

F.  Miller. 
Fd    Nourse. 

FATRFTEI^D— 

William    Cook. 

William    Donaldson, 

Archie   Gilchrist. 

Richard   Way, 

Jno.    Z.    Wildman. 
FT-  i:k»dge^ 

Frank    McCann, 
FT.    MADISON— 

B.  La n try  Son.?. 

Ft.   Madison  Construction  Co. 
GKrNNELL— 

R.    G.    Coutts. 
INDHPKNDENCE— 

D.  C.  i^heehan. 
I(»WA    CIT\'— 

Jo  Sin   L.   Berry. 

J.  S.  FarrelL 

Thos.    Hanlon. 

Wm.   Horrabln. 

John  B.  Lauer. 

J.   Osborne. 

Sjrm'l   Tomlln.  * 

KEOK  UK- 
Cameron  &  McManu5. 

Tom   Dwyer. 

Jno.  Eastline  &  Co. 

McCutcheon  Bro.5. 

McManua  &  Tucker. 

Jas,  McNamara  &  Sons. 

F.   E.    Stamms. 
LB  MARS- 

I.,   U.   FnnN, 

Barney  Kramer. 

Chas.  D.  Symtties. 
MALVERN— 

J.  W.  Bartley. 

R.  L.  Hammond. 


^^^^^cSt^ractors  and 

LARGE  USERS  OF  CEMENT.           458        ■ 

^MARSHALJ.TOWN- 

villisca-                                             fl 

^K      J.   F,  Atkinson. 

J.    S.   Dahuff.                                                        ^H 

^ft^  C.  C.  Gllman. 

H.  Hale.                                                            ■ 

^niASON  CITY— 

F.  W.  Swanson,                                                ^1 

^m   Farrell  &  White. 

WATERLOO—                                             ,  ^^M 

^m     Geo.   Gabler. 

F^  K.   Eastman.                                        ^^^^H 

■     W.  P.  Gardiner  &  Co,. 

D.  P.  Fans.                                              J^^^l 

■     Garner  &  Kropf. 

L.  B.  Fa  us.                                                I^^^l 

■     J.  PI.  KiUmar. 

"Wm.  HettB.                                                ^^^^H 

■      J.  G.  Melson.  322  W.  11th  St. 

Jno.   Moothart.                                            ^^^^| 

H      Naramore   A;   Co. 

Nathan   Moothart^                                              ^M 

H      Geo.  S^mes. 

M.   L*   ?ie*vtoii,  ai7   Mulberry   M.             ■ 

H      'EmW  Tobsing^. 

J.    F.     SchifCerdaker,     127     N.     Mul-          M 

H      Irving  Wells. 

berry  St.                                                         H 

■  MONTI  CKLIX)- 

WAVERLY-                                                  ^^M 

■      Conner  &    Ughifoot, 

Frank  W.    Ruascll.                                   ^^^H 

■  MT,  pl.b:asant— 

WEBSTER  CITY-                                      ,^^H 

^B      Purdle    &   Norman. 

C,  E.  Atkinson.                                          „^^^^| 

B  MUSCATINE— 

Brigg  &  Klareland.                                  ~'^^^^ 

■      EL    Baker. 

W.  J.  Zitterall.                                           ^^^M 

■     P.    J.    Murphy, 

WINTERSET-                                               ^^H 

■  new    HAMPTON- 

Harry  Clearwater.                                    ^^^M 

■     I.    H.    Roberts. 

A.  L.  Foster.                                              ^^^^| 

■  OET>WEIN— 

^^^^M 

■     G.  W.  EMer. 

KAJISAS.                            ^^H 

■  OSAG^:- 

ABILENE-                                                    ^^^1 

^M      R.    E^mmett. 

J,    Lu    Kruger.                                              ^^^^| 

■  OSCEOLA— 

ARCADIA-                                                     ^^H 

■     Z.    T.    St^hropp. 

A.    H.    Bourne.                                          .^^^H 

H  OSKAIXtOSA— 

ARGENTINE-                                               ^^W 

■     C.    W,    Blake, 

Brown   &    Dodson.                                               H 

^1     G.    H,    Carlon    At    Son 

DrolUng^r  &  Barrett,  417  W.   Metro-           ■ 

^m     Edw.  Mathews^. 

liolitan   Ave.                                                       B 

^H     peter    Nelson. 

G.    W.    Gully.                                                       ■ 

H     C.     P.    Slpe£. 

ARKANSAS    CITY—                                   ^^^H 

^1     Nathan  Warehnm, 

J,    H.    Brown.                                             ^^^^H 

■  OTTUMWA— 

ATCHISON-                                                   .^^^1 

^m     Iowa  Cons tr IK  linn   &- 

Mfg.   Co. 

Thomas    Seattle.                                       ^^^^^1 

■  PEHHY- 

M.   J.   Clozea.                                              ^^^M 

^■'   J.    A.   Burnett. 

R.   W\    Kelly.                                             ^^^H 

^B    J.  J.  Courtney, 

McAitly  &  Bryning^.                                 ^^^H 

■     Chas.   McDevitt. 

E.    S.    Wills.                                               ^^^H 

■  SHELDON- 

U   Wines.                                                               ■ 

^B     F,  E.  W^ade. 

CHERRYVALE—                                                     ■ 

■  SHENANDOAH— 
^B     F.    S,   Burkhard. 

Adams   &   Behner. 
J.    H.   Brewstei". 
G.    W,    Brewster. 

•  SIOUX  CITY— 

Thos.    Pcttlgrew. 

^m     L.   N.  Ani^ess. 

L.   S.   Skelton. 

■     F.  X.  Babue. 

CONCORDIA— 

■     R.  F.  Baker  Co.,  411!  1 
^H     L.  Chrlstianson  ^  Co 

Brown  Blk* 

J.   H.  Cleary. 
T.    P     Tj^r^nn. 

^H    Corn    Palace    Cemf^nt 

*  Works.    P.    P.                 A     UlnvlTle; 

^H       Comolf,  Prop^    Box 

297. 

W.  T.  Short- 

^V    R-   F.  Hani  on   &   Co. 
^B    Hansen  Bros. 

COUNCIL  GROVE— 
Joseph   Axe* 

■btuart— 

J.  W.  Colyer. 

^H    Jarnes  Herron. 

P.  S,  Mart2. 

^H    Joseph  Morrison. 

I,.  Peterson. 

Bttama- 

EL    DORADO— 

^M    Tannn    Foundry   &   Machine  Co. 

T.  H.  Appleman. 

■•TIPTON- 

M.   M.    Baker. 

^1     B.    F.   Bosaert. 

W.  W,   T^ntz. 

^H     David  Irmis. 

L  A.  Rich. 

^m     J,    F.   Leefers. 

Smnll  &  San  ford. 

^m    John  Wick  man. 

L.  D.  Stewart. 

■       m 

i 
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EIMPORIA- 
J.  M,  AjnJer,son. 

El   F,  JSprag^ut^ 

D.  I^.   Thomas. 
EPilHATA- 

l-uiihrntji    L:]«ctrlc    Co* 

EUTiEKA- 

C.  K.  Chandler. 
:P0RT  SCOTT— 

E.  P.   Bowtn. 
iloodlaniler  Lbr,  Co, 
E.  J.   March. 

John   McDanald,   ^E2  S.   Main, 
E.   E.   S?trother. 
GALENA— 
Barker    &    Son. 
Wm,   GofT. 

B.  LJllard, 

J.    W.    MoClunK. 
Geo.  W.  MeCu Hough. 
J.  W.   Rupert. 
W.   H.   Stephenson. 

C.  H.   W.  Stiirtridge. 
GARNETT— 

X    ViT.    Barndt. 
Jno-    StuiuD. 

"Wlieelon  &  Dijt^kt^ndorf, 
GIRARD— 

Girard    Brick    Co, 
HIAWATHzV-- 

John    Kreha. 

Wm.   Helter. 

X   K,   Hirth. 
INDEPENDENCE— 

T.    I>.    Brewster. 

.Tas,  CarttT. 

J,    VV,   Glafti*. 

W.   H.   Kiney. 

S.   A.  Smith, 
TOLA- 

American  (Vitif^ttuotiobn   Co. 
KANSAS  CITY- 

Allen  &  Allen.  6.^7  Osage  St. 

Allen  &  Dumas.  (M  S,  6th  St. 

C.  J.    Anderson.   844  Ohio  St. 
J,  H.  Bribliitr,  WM  Biirnelt  St. 
H.  W.   Hat  hmun,  7121^  Lyon  St. 
N.  D.  Bftss.  -jum  Darby  St, 

I.   N.  Boiini4(,  leOS  N.  5th  St. 
L  D.    lilaiikburn,  S2fl  Kverett  St, 
J.  L.  Hrlght,  737  Taurniniore  St. 
H.   R.  Browti,  mil  N.  3d  St. 
J    W.  Brown,  2115  N,  :>th  St, 
J,   F.   Buckley.   IDlIj  Bait-  St. 
Robert  Burton.  2G  N.  t!th  St. 
W,  J.  Butler.  1528  Mlnn^  Ave. 

D.  E,    Caswell,   443  W^shn.   St. 

D.   N.   D.    (nark.   634  Sanduaky  St. 
J,   C.   Consaul,  T2S  ParaUel   Ave. 
W.    H.   Cri!?well.   1310  N.   ThInI   St, 
J.    H.   Crow,   2t>2  S.    Tretnont   St 
S,   J.   Davidson,   1411  N.   Fifth  St. 
M.    H.    Deavey.   Trtl    Armstrang   St. 
J-    T.   Demps^ey.   (]50  S.    Flr.'^t   St, 
Jo.<e]>l]   Diamond,  :i*3  N,   Second  St. 
ThimiaH    Downs,    5;U    Ahtj    St. 


JTo  mw  .H  ( '/t  £f — Cn  Htin  u  cd. 
Tai'avu^^   Dreier.   311  N.   Ninth  St. 
H.    U.   Ela.   Wm   N.    Sixth   St. 
R,  B,   Elliott,  -m  N.  SUtfenth  St. 
C.    A.    Bllis. 

T.  S»   Evans,  647  Orville  St. 
M.  J.   Faubion,  337  S.   Bait.  St. 
J.  W.  Ferguson,  51S  N,   Seventh  St. 
K   G,  Ferguson,   570  S.    Park   St. 
William  Fletcher.  IRW)  Armstrcmg  St 
F,    r.    Foster,    2   Perr>     St. 
F-    L.    Funk,   045  Ta  tiro  mo  re   St. 

E.  N.  Ga  reel  on,  731  Homer  St. 
Jeremiah  Grind  rod.  ?Ai  Ann  St. 
P,  A»  Hager,  22ti  N.  Sth  St. 

T.  F.  Hannan,  511  New  Jersey  St. 
I.  L.  B.  Henderson,  817  S,  iJth  St 
J.  M.  Hines,  SW  Orville  St. 
\V.  P.   House.  720  l^erry  St. 
James  JTowison,   1137  Locust  St. 
G  11,   In&e.  J2;J5  Orange  St. 
P.  J.  Johnaoii.  K  S.  8th   St. 
J.  W,   Junes,   1(K)0  Osage   St. 
Kansas  City  Cement  Sidewalk  Co. 
Leonard  Kemp,  5iJ(S  N.  ath  Si. 
P.    11.    ICreisher,   731*  Armstrong  St. 
John    La  hey.   41  li  Miami    St, 
William    Ledbelter.    71:?    Everett   St. 
All     Lylte,  902  Miami  St, 
H,  J.  MfCaahin,  5;54  Barnett  St. 
J.  T.  McCanlley.  521*  Sandusky  St. 
T.   M.   McC^aulley,    1043  Neb.   Ave. 
Proctor  McCormick,  WM  N.  oth  St 

F.  A.  Melvln,  630  S.  Sth  St. 

J,    M.    Miller,   746   Sandusky    St, 
William  O'Connell.  644  Barnett  St 
C.    S.    Otto,   619   New  Jersey    St. 
G  L»  Peterson,  427  E>ugarro   St. 
Prather  Sc  Rowe.  747  Minn.  Ave. 

G.  M.  Reeds,  259  N,  Sth  St 
T    C.   Russell,  2111  N,  5th  St. 

E.  D.  Ryan.  914  S,  "ith  St. 
Charles  Sehlosser.  i:lOO  tlhlo  St. 

C.  A.  Schogrren.  272  N.  61  h  St, 
S.  S.  Sharpe,  2210  N.  lUth  St. 
A.  H-  Sibley,  4  Franklin  St. 
Joseph    Small,    ^'12   Tauromore   St 

D.  F.  Smith,  S37  Splitlog  St. 
J.  A.  Smith,  1720  N,  5th  St. 
J.   F.  Stanley,  817  Barnett  St, 

F.  H.  Taylor,  744i  Sanford  St. 
J    W.  Taylor,  827  S.   Mill  St. 

G.  W.  Thompson,  61  fl  S.  6th  St, 
C.  M.  Thorne,  ».%  S.   loth   St. 
W.  H.  U^eaver.  740  Barnett  St, 
T.  X  Williams,  616  N.  9th  St. 
Eugene  Woodcock,  719  Lyon  St. 

LE  A  V  RNW^ORTH— 

Chaphi  vi   Grecvt^r, 

Owen   Duffy. 

A.  M.  Creiger. 

John  McGuire. 
MAUYSVJI^LE— 

Wm.    Dougherty, 

Theodoie  Hammett. 

Theodore  Ilahn. 

Peter   Rozlne. 
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BlIcPHERSOX— 

WEIR  CITY—                                                            ^M 

y     John    Bassel. 

Rofat.    I.    Jones.                                                      ^1 

J,    ».    lMcKiii>Us 

WELLINGTON-                                                        H 

SanVJ     Parker. 

W.   F.   Beaton.                                                      ^H 

_^01.ATHE— 

Chas.    Cooper.                                                          ^H 

B     Geo.  Abbott, 

D.   Murphy.                                                          ^H 

H    M.  McCarthy, 

WICHITA-                                                                H 

H    Capt.  Carnenter. 

J.    W.    Burton.                                                         ^H 

H    Jaa.    Cosfirove, 

J.  W.   Koontz.                                                         ^H 

H    Jesse  King:. 

A.    L.    Laird.                                                           H 

H    John  Heaton. 

C.    H.    Bumptlon.                                                    ^| 

■oSWEGO— 

^^M 

H   George   Jones. 

KBNTLCICY*                              ^^^H 

■   Fred   KinsJow. 

ASHLAND-                                                    '     ^^^M 

■  John   White. 

Charlett  D.  Bo^K^esB.                                  ^^^^^ 

■l/rrAWA— 

Davidson  &  Kln«r.                                        ^^^^| 

■    kg.   Dean   &   Co. 

J.  J.  Gatesi  &  Co.                                          ^^H 

■    Dan']    Miller. 

Jno.   O  K^lly.                                                .^^^| 

H^  Flerjson    &    Johnson, 

Ed  White.                                                         ^^H 

■NEW1X)N— 

BOWLING  GREEN—                                     ^^^H 

H^  Frank   E^rans. 

R.   Underwoorl.                                               ^^^^| 

■  Al    Moore. 

COVINGTON—                                                    ^^^H 

■PAOLA— 

ArflAcial  Stone  &  Tile  Co.,  205  Park.       ^^B 

B^  Geo.  Howard. 

Carl  Bros,,  813  Crescent.                                     ^H 

H  ByY   Morgan. 

Covington    Artificial    Stone    Co..    822            H 

■^John  Taylor. 

Main.                                                                     H 

Kahsons- 

John  McKenna  &  Son,  1807  Greenup.              ^M 

■[  Nicholas  Anderson,  903  Lincoln  St. 

Jaa.   StefTen.                                                            ^H 

■  J.  M.  Hard  man,  ISU  Johnson  St. 

T.  W    Sptnkii.                                                         ^1 

V  J.   Li.   Medarls,   ^4  Morgan  St. 

Jerry  Sullivan,  86   Howell   St.                           ^1 

■  Charles  McBride.   1141  Johnson  St. 

Els  worth     L.     Woods,     Edwards     &.            ^M 

■  Jamei*   Ray,    14«S   Belmont   St. 

George.                                                          ^^^H 

■^John  F,  Van  Meter.  1731  Fore&t  St. 

Robert  Woods,  li^Q^  Edw^ard.                     ^^^H 

Bpitt  S  R  U  RG— 

CYNTHIANA—                                                 ^^^H 

^K  Fred  Mossmann. 

Frank  Asbury.                                              ^^^^| 

^H  A.  A.  Stanart. 

J.  R.   Poindexter.                                         ^^^^| 

■  H,  White. 

J.  A.  Smiser,                                                       ^^^^| 

■    Fred  IVlswell. 

DANVILLE—                                                          ^^^B 

Hboskdale^ 

E.  K.  DIUchan.                                                           ■ 

■T  H.  R.  Cralne, 

DAYTON—                                                                           ^1 

^m  Geo.  H.  Johnson. 

Fred  Gerrein,  313  6th  St                                   fl 

■  J.  H.  Taylor. 

John  Trapp,  1st  and  Clay  StB.                               ^M 

Hm^LiINA— 

Frank  EL   Walter.                                                ^M 

Hf.  J.  Emery. 
H  Wm.  Keeler. 

B  ARLINGTON—                                                         H 
Geo.    Earns  worth.                                                 ^H 

^m  John  A.  Nelson. 
^1  August    Nelson. 

■  J.   T.   Norton. 

■  Fred  H,   Qulnoy. 
H  W.  W.  Watson. 

Lee  CM  ham.                                                           ^M 
M.   McCord.                                                            H 
FRANKFORT—                                                           H 
W.   E.    Bosworth.                                                 ^M 
Mason.  Hoge,  King  &  Co.                                  ^M 
Ben.  F.  Morrison.                                                  ^H 

STERLING- 

E.  Power,  Agt.                                                    ^^^M 

^B  Robt,  AUlnerton. 

FRANKLIN—                                                      ^^^H 

^H  Thos.  Betts. 

Tho3,    H.    Ford,                                             ^^^H 

^H  T.  A.  Carson. 

GLASGOW—                                                           ^^^1 

^1  D.   C leghorn 

E.   R.   DavLs.                                                        ^^^H 

^1  Jno.  Hanna, 

Geo.   H.   Mansfield.                                        ^^^H 

H  Neil   McDonald. 

HARKODSBURG—                                               ^^M 

^H  Jas<    Morris. 

Robt.   Rtl>?er}^.                                                             H 

■OPT^KA- 

J,  W    Robard.s.                                                        ^ 

^■F^ank   Blaneh. 

J,   M.  Smith, 

^■C^    Council. 

HENDERSON- 

^■Cuthbert   &   Sargent. 

P.  C.  Kyle. 

^J  Han  ley  &  Co..  42«  W.  Gordon  St. 

Kd  Ma*»iau 

Hm,    Heery. 

R.  P.  Farmsworth. 

H  John  Ritchie. 

HISEVILLE— 

^^J^rank    VauBant, 

Welby  Eliert. 

i 

HOW  TO  HELP 
BUSINESS 

In  plans  for  building  up  business 
reputation— really  the  tlrst  essential 
step — ^and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good* 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  them  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you— if  we  can't  help 
you  we  w^ill  tell  you  so — if  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering:  Co. 


SeeWiiatOtliersSay 
About  Our  Service 

What  Art  Advgrtiftment  Did 
In  Tw  Day» 

Chkaifo,  111.,  [Nuv.  24,    igoo. 
nunlcipaJ  En^lneerlnij:  Co. 

CienUeitifn:  Last  month  we 
ptaced  an  ddvertlitement  In 
yuur  .l^j^azine,  which  ap* 
peared  fort  hi'  first  time  In  the 
November  number,  and  which 
Ifave  us  the  benefit  of  >our 
advance  Inform  at  lot)  bulleiin 
servicft.  From  this  bulletin 
we  nbtained  Infurmatton 
which  led  to  the  sale  of  two 
of  our  concrete  mixing  ma- 
chines, within  ten  days  after 
the  advertisement  first  ap- 
peared. 

We  are  much  pleaded  at  the 
promptness  with  which  re- 
turns have  been  realized,  and 
l»eg  to  express  our  appreci- 
ation of  yuur  Hag^azine  as  an 
advertising  medium,  and  also 
the  great  help  which  your 
bulletin  service  has  proved  to 
UA .     V  ou  rs  ve  ry  t  ru  ly . 

MclCELVEV  CONCRETE 
MACHINERY  CO. 

Qna  Joti  Thit  Mora  Than  Ht- 
paiJ  Thtin 

ChiCBifo,  tIL,  Oct.  31,  190O' 
The  Hun  id  pa  I 

Engineering  nagazlne, 

D«ar  Sirs:  The  first  of  Jan- 
uary last^  we  placed  an  ad- 
vertisement in  your  Haga- 
zine.  and  also  subscribed  to 
same.  Relieving  that  credit 
should  be  given  when  due. 
we  deiiire  to  write  and  advise 
you  that  we  have  securedK 
through  the  advance  infor- 
itiation  on  contemplated 
work,  very  valuable  infor- 
mation to  us  the  past  year, 
and  in  fact,  we  have  secured 
through  your  Hagazlne  one 
Job  of  which  we  knew  noth- 
ing before,  which  more  than 
repays  us  for  the  cost  of  the 
ad  verti  ae  ment . 

In  our  business  we  are  de- 
sirous at  all  times  of  securing 
recommendadons  for  our  ma- 
terial and  feeling:  that  possi- 
bly you  have  the  same  desire 
in  this  line,  we  w  rite  you  as 
above^  If  this  is  of  anv  serv- 
ice to  you  you  are  at  liberty 
to  make  use  of  It. 

Yours  truly, 

THE  CLEVELAND  STONE 
CO. 
f Signed)  C.  W.  WaKers, 
Western  Agent 
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BfeOPKlNSVIl.LrE- 

_    Lintixriftc-'Coiiliftni'd,                                                   ^M 

H    Forb<2i^  At   Ero. 

Charles  Stilger,  1817  W,  Walnnt  St,               ^M 

■    DagTff  &   Rlchardg. 

R.  tH.  T^^arren.  1!*27  W.  Walnut  St,                 ^M 

Da.  1  ton   Broo. 

Willard  &  C\Drnwell,  Columbia  Bldg.             ^M 

LEBANON-' 

W,  A.  Wilson,  1810  W.  Jeff.                               ■ 

H    John  DafHt:% 

B.  S.  Witton,  2543  Beech  St.                              ■ 

■    R-  P.,Fo^vlei\ 

Jeremiah  WllUama.  7m  W.  Walnut.              ^M 

■    Harry  Goo<jcliji. 

Whitney  Artlliclal  Stone  Co..  315  5th.            ^| 

■    H.  G.  QoodEn. 

MADiSONVILLE—                                                   ^M 

■    R.  1..  GcK^ain. 

W.  C,  Mann.                                                 ^^M 

■   Th€o.  Strong:. 

M.  C.  Reynolds.                                          ^^^H 

Bl^EXI  NGTON— 

MAYFIELD-                                                     ^^H 

^    Di Ik-hay  &  Haney. 

J.   C.   Belote.                                                   ^^^1 

F\  F.  Justice, 

Jacob  Hoojter.                                                ^^^^H 

Hurne  Const ri;etlon  Co, 

MAYSYILLE-                                                  ^^H 

N.   B.   Winter, 

Purnell  Bros.                                                 ^^^^M 

LOUIS  VI  LI>E— 

NEWPORT—                                                     ^^^M 

C.  H.  Alsraeler,  25ij»  W.  Market  St. 

Peter  Ader                                                   ^^^H 

J.  C;  Bailey.  1204  Preston, 

Harry   E.    Brawley.                                       ^^^^| 

m   Jost'ph  Butte rhoflf,  1318  E,  Jacob  Ave. 

Thoa.  C.  Bnnvn,  21 1>  York.                         ^^^H 

■  Breckenridge  Asphalt  Co..  358  1-lth  St. 

Joseph  Collspy,                                                    ^H 

B  ^"m.  Car  well,  5^1  M. 

Fitzslmmons  Bros.,  12th  &  Brighton.      ^^^B 

■  E.  Li.  Colaton,  55  Bismarck  Ave.,  W. 

Geo.    B.    Smith.                                              ^^^H 

■      of  Z7th  St. 

Chas.  Spinks  &  Son.  121  E.  Uh.              ^^^H 

^    Jas.  Coynt%  :sil  W,  Main  St. 

O  W  E  NS  B  O  HO—                                               ^^^M 

Joseph  Cornell,  122«  18th  St. 

C,   E.   Dawson.                                             ^^^^H 

W.  H.  Cornell,  561  3d  St. 

Badger   &   Welch.                                        ^^^H 

E.  J,  Crowley.  1219  7th  St- 

J.  N.  Grady.                                                             ^M 

M.  8.  DavlBon,  1052  2d  St. 

C.   C.   Hooper.                                                         ^H 

P.  J.  Donahue,  ISdO  W,  Main  St. 

Geo.   C,   LlttelL                                            ^^H 

J.   Guy  Everett,   1123  W.  ilarket   St. 

J.  J.  Williams.                                             ^^^H 

Falls  City  Artiflcial  Stone  Co.,  144  E. 

PA  D  U  C  AH—                                                       ^^^1 

Main. 

Jacob    Brklerman.                                          ^^^^| 

L.  R.  Fim.  453  W.  Jeff,  St. 

Chamblaln   &   Murray.                               ^^^^H 

Chaa.  F.  Fitch,  Main  cor.  Wenzel. 

Joseph  Drlngle,  Jr.                                        ^^^^^| 

B.  F.  D.  Fitsch,  2715  Virjdnia  Ave. 

Al.   Hymarsih.                                                  ^^^^^^ 

J.  J.  Gealson,  514  W,  Jeff.  St. 

F.  W.  Katterjohn  &  Sons.                       '^^^H 

Adam  Gnau,  Kill  2l8t  St. 

J.  E.  W^iUiamson.^                                              ^H 

G.  1¥.  Gminell,  HZJ  lEth  St. 

PARIS—                                                                       H 

H.   8.   Gosnell,  1.  337  Btb  St. 

The   Aft    »taof»   Work    C^.       B.    F.             ^1 

R.   C.   Hafrklns,  1546  Frentic<j  St. 

>Ii>nday  &   §011,.   Prniin,                                      ^H 

G.   U.   Houser.  630  Clay  St. 

RICHMOND—                                                        ^^M 

G.  W.  Jones.  2J<B  High  Ave. 

L.  H.  lltntiloii,                                                ^^^H 

R.   H.  Kln*r,  1013  Ash  St. 

D.  H.  Myers.                                                     ^^^H 

I/OUlsviHe    Artirtcial    Stone     Co.,     S3 

G.    H.   Myers,                                                     ^^^1 

5th. 

Samuel    Rice.                                                    ^^^^H 

Louisville  Contracting  Co..  915  Colum- 

D.   Shanahan  &  Co,                                   ^^^H 

bla  Bldg. 

Turpin,   Stone  &  Co.                                            ^H 

K.   T.   Lewman  &  Co.,  810  Columbia 

SHET.BYVILLE—                                                       ■ 

Bldgr. 

Morris  Brown.                                                         ^H 

Chas.  V.   Mehler.  345  5th  St. 

Li.  H,  Gruber  &  Sons.                                          ^H 

Wm.    H.   Miller.    543   26th    St. 

Timothy   Megane.                                            ^^^H 

\\^  H.  Montgomery,  242S  Park  Ave. 

Daniel  O'Learv.                                              ^^^^H 

Jahn  McCarty,    123f>  i:^th   St. 

WINCHESTEH—                                                ^^^M 

Natloiinl    ttooJlTiK    &    Supiiljr    Co,, 

Marshall  Bates.                                             ^^^^| 

140  W\  Mil  til  Ht, 

H.   Brent.                                                       ^^^H 

^Joa.  Novin,  171"  W,  Chestnut  St. 

Horace  Colerane.                                           ^^^^| 

Ml\\  F.  Nugent  &  Bro.,  238  5th  St. 

M.   A.   Donohue.                                                      ^H 

■  Tyler  Owens,  tm  Equitable  BIdi?. 

Henrv  Judy.                                                                ^M 

»C.  C.  Pote,  1820  W.   Wolnut. 

J.  &  B.  White. 

■gPyne  &  Yates,  1127  W.  Main, 

■l/loyd   Redman,   1812   Hancock. 

1.0UISIAX.4.                     f 

■r.   J.  Saffran,  512  E,   Ky, 

ALEXANDRIA- 

HlD.    Shannahan    &    Co.,    510    Cf>lumbia 

Hoffman    &    Wilson. 

■     Bldg. 

J  no.  Runs  hang. 

■l^  J.  Simon.  l^>i>  ]2th  St, 

L.    A.    Stafford. 
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BATON  ROUGE- 

H.  J.  All€n.  .  I 

J  as.  D,  Brown. 

Geo,    Legg. 

R,   1..   Pruyn. 
DONALDSONVlLIvE- 

J.    DesJattes. 

J.    Dudenhofifer. 

J.    E.    llebert. 

D.   Landry. 
FRANKLIN— 

W,   B.  Cook, 
HOMK   PLACii:— 

Victor  Adema. 

Jos€>ph  Drlnsle,  Jn 
ILLAWARA- 

K.    Nicholson. 
KENNICR— 

Frank    Burke. 

Jourdan    Bros. 
UOUMA— 

Bon  villain    ^    Bergeron. 

J.   E,   Kaquin. 
KJ^TZVILLB- 

Donovan  &   Daly. 
MANCHOC- 

M.    Hanick. 
MTLL.1  KEN'S    BEND— 

A.  S,   CtLlthar. 
MONRQEr- 

T.   T.   Davis, 

H.   C.   Voss. 

J.    R    Wetzcll, 

J.    W.    Wright. 
MOUND— 

F.    A.    Mux  well. 
Nli:VV    IBERIA—  fc 

Jules    Dry f  11!;==, 

J.    W,    Taylor, 
NEW    ORLE^VNS— 

C.  J.   Babst,   latio  S.   Franklin  St. 

Barber  Asphalt  Paving  Co,,  li^  Hen- 
nen  BiiUdlng. 

BeJden   &  Seelay,   (Jlti  t\>mmerfial. 

George  Blanchin,  316  Baroniio  St, 

Henry   W,    Bond,   3li0   Baronne  St* 

Ski! ley  A,   Caiougne,  K^Xi  Pertlido  St. 

Waiter  T,  i'arey  &  Bro.,  ^  Camp  St. 

J.   Catranu,   W2-1  Toulouse  St. 

A.    Chevjilkr    l^ivement  Co.,   523   St. 
Louis  &t. 

Jose  Jill   F,  Codifer,  Hm  Grover. 

Charles  F.  CoUojn   .^  Co.,  320  Caron- 
dolet    St. 

Gabriel   Correjollles.   siT  Union  St. 

Craven  &  Co.,  S2u  Carondoiet  St. 

J.   A.   Craven   &  Co.,   Carondolet  and 
Union   Sts. 

J.    B,    Craven,    531   Canal   St, 

C\    J.    Cullom,    CarondoJet    &    Union 
Streets. 

Gasiper  Cusacha.  316  tlaronne  St. 

John  Dempsey.  i02S  Jaekson  Ave. 

Eastwick   Eng^ineering  Co,,   ii31   Canal 
St. 

Fahach<-'r  &  Estalotte.  Ifjlfi  Canal  St. 

Philjp  Path,  Zm  Sixth  St 


Neu  t*rU ■(( ns—Continuf'tf. 
Mauri  re    Feltel,   S24   Magazine    St. 
Jami -s   M.   Fer&xisun.  S2tJ   Union  St. 
John    H.    Gardner,    -'Ori    Tehoupitoulas 

St, 
George  J.   Glover,  311   Baronne  St, 
Gulf  DredKinj?     &     Timber     Co.,     806 

Gravler  Si. 
Adolph  H.  Hanemann,  jr..  817  Union 

St. 
Eawtud   Hely,   513  Canal    St, 
Jolm  K.  Honor  &  Co..  2K^  Delta  St. 
H tinier  ^  Prey,  531  Canal  St. 

F.  Jiihncke.  S16  Howard   St. 
John  J.    Keegan^  'i^^7  Magazine  St. 
John  M.  Kelly,  321  Carondolet  St. 
E.  F.  Keplinger.  -^Zl  Union  St. 

A.  M.  Locket!  &  Cf>.,  d'S9  Caronclolet 
St. 

IjOQJHiaiiH  Iniiircivement  Go., 

Heunen    BuIIiIIiik:. 

Sht'ldun  Lynne,  326  S.  .Dorgenois  St. 

Jol^m  Mf^C-oy,  14S3  Mf^IpQiiiene  St. 

Robert  McNamara,  2ht  Exchange 
Plare. 

H.    n.   Memory,   117   S.    Derbigny. 

Metropnlitan  Building  Co.,  217  Ba- 
ronne St. 

Alississlppi  Levee  CenPlruction  Co,, 
5ia  Canal   St. 

J.  D.  Moody  &  Co  ,  Lai,,  6l)e  Com- 
nnercJiil  Platte . 

National  Ci>nlraethi2  Co,.  713  Hen- 
ntn  Bldjtr. 

John  J.  Navo,  2302  Cli^veltind  St. 

Pt'ier   Naro,   ms.    Cleveland    Si, 

Juslaii  B.  Outland,  3:iT  Bi,  Charles  St. 

Caesar  Prola,  722  Toulouse  St. 

Payne  &  Jonhert,  4^3  Carondolet  St. 

Robert   R     Rifenberiek. 

Hosetta  Gravel  Paving  &  Improve- 
ment Co.,  SUK  Perdldo  St. 

Nrtlhanlal  G,  Scott,  MNj  Gravier  St. 

Au^.  F.  Slaugerup,  Wi  Godfhaux 
Bldjf. 

Hugh  Smith,  2414  S-  Franklin  St, 

Southern  Asphalt  Paving  Co.,  SOfi 
Perdido  St- 

Charles  Spin  kg  ^  Son,  121  Carondo- 
let, 

Harry  C,   Spinks.  o31   Canal  St. 

R.  S.  Stearnes  &  Co.,  302  Hennen 
Building. 

William  R,  Taylor,  em  Common  St. 

D.  &  J.  Tniuchina,  1HI4  Sixth  SL 

G.  D.  Von  Phnl.  223  Magazine  St. 
W.   L,   Whitlow,   425  Gravier  St. 
Harry  W.  Wright,  866  C  "a  rondo  let  St. 

OPELOUSASr- 
J.   E.  Allen. 
Geo.   P'ulford,  Jr. 

ST.  ROSE— 
J.   M.   Lambert. 
E,    H.    Wllliford. 
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SHRFA'EPORT- 

NORWAY-                                                             ^^^1 

Chiatiiln  Bros. 

C.  H.  Adiimg.                                                ^^^^H 

F.   <iea,   Ihucbffrt** 

Horace  Pike.                                                  ^^^H 

A^JCLA    VISTA- 

OLD  ORCHAREV-                                                   ^H 

Robt-rt    Nieholson. 

DufT  Construction  Co.                                           ^H 

WATERPROOF— 

OLD    TOWN-                                                              ^M 

F.    M.   McI.augHlln. 

KWm  T.   HartwelL                                             ^1 

J.  B.  Jblorln  &  Son.                                             ^M 

MAIKK. 

Andrew  J.  Batntisoi).                                             ^B 

BANGOR- 

Riifus    D.    WadiclKh.                                          ^M 

Davis  &   Grady» 

ORONO—                                                                      ■ 

Isaac  Luriet. 

Elmer   LitllellfJd.                                                   '^M 

Lewis'   Robtnaon. 

S.    McPheitrs.                                                  ^^^B 

Wm,  M.  Sawyer. 

Patrick   Wall.                                                -^^^1 

BATH- 

FITTSFIKLD—                                                      ^^^H 

Harry    P.    Heuley, 

Bryant   &   Co.                                                 ^^^^| 

Richard   LMntlristin. 

Arthur  I^ibby,                                             ^^^H 

Re^d  Nichols  Co, 

PORTLAND—                                                   ^^^M 

Geo.   F.    Reed. 

Kphriam  Dyer,  Cape  EliKabelii.                       ^B 

SaTnuel  H.   Rogers. 

D.  F.  Griffin  &  Bro..  122  Exchange.                ^M 

BELFAST- 

Portlnnd  Pipe  (Vk,  2,1  PearL                                ^M 

McDonHld  &  Morrlaon. 

Thos.  Shannahan,  1^21   Franklin.                       ^M 

BERWIf^K— 

Gen.    H.    Siiinrilwn    ^    C^).,    22    EJ&-             ^M 

Hermani  Ix>rd, 

vUtkniiv.                                                                   ^M 

Mathews  Bros, 

Joseph  West  cot  1,  191  Middle.                             ^H 

DOOTHBAY  HARBOR- 

ROt^KLAND-                                                   ^^H 

■  W,    F.   Rf cker 

\V.   H.   Glover  &  Co.                                   ^^^M 

■  C.    F.    Dod^e. 

\\\  S.  White.                                                   ^^^^1 

■  Henry    Dolloff, 

3ANFORl>-                                                       ^^^1 

•UCKSPORT- 

W.   J.  Phllpot.                                                ^^^1 

■  H.    F.    Ames   &   Co. 

SKOWHEGAN—                                                   ^^M 

■tRFNSWICK- 

Jas.   A.   Hoxie  &  Sons.                                      ^H 

V  Loi)i£3   Ij.   Barnes. 

N.  P.  lieed.                                                    ^^M 

B  <-*has.  E.   Hacker. 

H.    E.    Reed.                                                   ^^^M 

Kaxais— 

THOMASTON—                                                  ^^^H 

H^Robt.    Walker. 

F.  A.   Atkins.                                                  ^^^H 

■larrollton— 

MAItlLAKn                              ^^^H 

■  Sidney  Kell^'y, 

BALTIMORE^                                                   ^^^H 

H  F.  J,  Robinson. 

JaB.    IL    Atkinson.    14   Nortlw                            ^M 

H  L.   J.   Sliaw. 

H.  S.  Best.  702  2d  Ave.   N,   Pulaski.                H 

■>EXTER— 

Jas.  Biden.  Cor.  Pratt  and  Parkin.                 ^| 

■  a.   J.   Cohb. 

Ernest  P,   Brandt,  m  W«shingti>n  St.,            ^| 

^SA  ST  PORT— 

Homestead.                                                              ^M 

J  Sea    Coast   Packing   Co. 

l^lberi    Paving   and    ConsL    Co..    IfSlO            ^M 

»OXCROFT- 

Block   3t.                                                                M 

HOeo.  Jay  Babson. 

Thos.  Garner,  1715  Aisqulth.                               ^t 

■  ^^alter   Dexter. 

Jas,    F.    McCabe     &   Co.,      Eaultabic            H 

^MtlO.  J.  FolBOTn. 

Bldr-                                                                       ■ 

Hpiffood  P.  Martin. 

Jas.  P,  Mc Govern.  3W  B,   Fayette.                    ^M 

■e  C   Nicbola 

Maryland  Constrnctlon  and  Contract-            ^M 

^fc\T.LOWEr.T^ 

ing  Co.,   ErutftBble  Bldi;.                                     H 

■  L.  H.  Haines. 

^           Maryland   Pavement    Co.,     Equitable            ^| 

H  Ciias.  W.   Howard. 

Bldg.                                                                      H 

^m  H.   A.  Luntley. 

Max  B.  Miller.  I43t»  Patapseo  3,                       H 

^.EWISTON— 

John  W.  Paxtnii.  18  Maple  Ave.  .  W^            ^| 

^f  Bearce  &   CllfTorii 

Peach      Bottom    Cement,     Tile    and            H 

^m  Nel,*5on  Howard,  Za  Lisbon. 

Brick    Co.                                                                ■ 

■lACHIAS- 
H^A.    R-   Gllj*on. 
■^ChaF.    Prehl*?. 

Patrick  ReddlnfsMon.  1344  AsquHb,                      H 

John  1,.   RoberlHon,  ^2  Fidelity  BIdg.             H 
Itfilnud   Purk   Co,                                                ^1 

Sanford  &  Brooks.  21  S.  Gay, 

^■ADISOX— 

John  SchafTner,   1006  Rldeley. 

^V^Johneton   &  John f^ on. 

Scbwlnd    Quarry    Co.,    Fidellly    Bld^. 

Hi  I  LT>TO  WX~ 

Arthur  L.  Shrcve.  202  R  Chase  9t. 

■  e.  A.  WineheJL 

Stevens  IJthoIite  Stone  Co. 

^ORTH   DEXTER— 

John   IL  Thorman   &  Co..  12  McClet- 

^kE;.  a.  Flanders. 

lan  St. 

• 
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CAMBRIDG13— 
J.    B.    UrnMTt,   Race  St. 

J.    H,   JiublKird.   Race  St. 
Hf'iiry   Patrhtll.  Travoi-3  St. 
CHh:STKUTuWN 
Carm!!. 
Culp  ist  Son, 
Dwyer. 
Pippin. 


W. 

W- 

F. 

R. 

\V.   T.   Pipphi. 
CRISFIELD— 

E.   C.    Furniss. 

Fred  Gibbc.n3. 

8.   C,    Gibbons. 

S.  J.  Gibbcnia- 

C.  W.  Goklsborough, 

H.   Hayman. 

A.  I^  Webb. 
CUMBERIJ\ND— 

G.  H.  Marlz, 
FROaTBURG— 

Fuller    Bros 

Henry  AVllliams, 

Peter   Wlietstone, 
HAGEKSTOWN—  ^ 

March  «!k'  Kt't<lv\ 
HAVRE   Dti  GRACE- 

Ceo.   V.  iMitfben. 

Saml  Touch  ion. 
ROCKVrLT>E- 

Thomas  t\  Groomes. 

Alfred   C.   War  then* 

Edwin  M.  West. 
POCX3MOKE— 

H.  B.  FrStchanL 

James  Richard.s. 
PRINCESS  ANNE— 
Jas.  McAUen. 

mJCKvnj^K- 

TiioH,   G.  Orooinea. 

Alfrtd  G.  Wort  hen, 

Edwin   M.    We3t. 
SALISBURY— 

Wm.    N.    Bounds. 

W^  A.   Grew, 

W.   J.  Johnson. 

T.    M.    Shumens.  ^_^ 

WILL.I  AM  S  P(  )RT— 

J.    Frank   Krepa. 

Miller  Brui4- 

Smaltj!  &  Drake. 

MA9§ArjtliSKTTS. 

AMESBURT- 

Andrew  Wilson, 
AMHERST" 

John  WriKley. 
ABI^INGTON— 

Geo.    H;    Lowe. 

Richard  A,  Welch  &  Cik 
ATTLEBORO— 

Attleboro  Concrete  &  Rooting  Co. 
BK V  ERLY— 

Thoa.   Fltagribbon. 

McSweeney  &  Cahill. 


Ex- 


m 


1 


BBA'ERLY    FARMS— 
Beverly  AVater  Dept. 

Cojitiolly   Bros. 
Linelian  &   Co 

BOSTON- 
Aberthaw    Constrm  lioti    Co.,    < 

chanere   Place- 
American     Fire     Proofing     Co, 

Devonshire,   Room  4D. 
Ann  ri can    Sewag^e    Disposal    Co,, 

Sl;iU\  Room  57. 
P.  R.  Bailey,  TO  Kilby,  Room  E^^ 
E  a  nits  Rufflu  Co.,  ■2l><  Tremont. 
Bay     Sutle     Fire     l^n^oring     Co., 

Beacon. 
Beacon   Conatructioii   Co. 
Bdwln  L.  Eoolb.  79  CoUimbia  Rd. 
Boston  Asphalt  Co.,  54  KlHiy^Room  IT. 
Boston     Tile      &      ^lnnt^^l      Co..     301 

Bay  1st  on, 
Louis  G.  Hra^dmi,  113  Devonshire. 
Austin  D.  Brown.  35  State,  Room  <531 
X  L.  Byrne,  lai  Devonshire. 
Walter" l'\  Burke.  9''  Milk. 
Ethan  R.  Cheney,  H^«>  Devonshire. 
John  C.  Toleman  it   Son,   1536  CoUim- 

bus  Ave. 
Collins  &  Ham.  119   Boi^ton. 
Coujj^hlin  &  Ryan.  "JNO  Columbus  Ave. 
Cork     Floor    &    Tile     Co.,     17    Milk. 

Room  11. 
George  K.  lYawley.  7  Tremont  Plau^e. 
Patrick  Gushing  .Sir  Son,  ::l')  Wash.  St. 
John  J.  Doyle.  3  llolUs. 
Eastern     Exjiandetl     Metii|      Co..     ^* 
Conrt  &  1^6  Devonshire. 

C.    IL    East  wick,    IKl   D-vonubire. 
Walter  M,   Evatt,  isi;  UevorTshire. 

George   E.    Ftnn,    'M    11  lacks  tune. 

H.  Gore  Sr  Co.,  54   Kilby. 

Joseph  W.  tlrig^.  :24-2»i  Ch.irltstown. 
R.  Gnstavlno  Co,,  ly  Milk  St.,  Room 
53. 

Aar.in  A.  Hallt  2'i  Central. 

Harries   &   Letttney     Co  .     1014    Tre- 
mont Bld^. 

Charles   Harris,  70  Kilby. 

Geo.   Hayei?   &   Co.,   flSS   Milk. 

T.   J.   Hind,  19  Milk  St. 

H^-flbniok,    Cabut    &    Daly,    mn   Tre- 
muTit  Bldg. 

David   H,    Jacobs   &    !^on,    Itjfi  Devon- 
shire St, 

John  S.  Jacobs  &  Son.  Hera'.d  Bids. 

Jones  it  Meehan.   I   Beacon,   Room  S3. 

W.  H.   Keyes  &  Co,,   95  Milk. 

.Tobn  T.   Lani^ford,  7fl   Kilby. 

D    W    Lewis.   132  Devonshire 

A.  A.   Llbby  &  Co..  7!»  Milk, 

C.   C.   Litchfield,   m    Pearl. 

Lord  Bros,  40  State  St. 

Lombard    Ft  rep  roofing   Co.,    ISS  Dev- 
onshire. 

Low  Art  Tlk  Co,.   If33   Portland. 

James  McGraw  &  Co. 

Metropolitan  ContracUng  Co..  95  Milk 
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B^stm^—Ctmtin  utfl. 

Metropolitan    Fire    Proofing    Co,.    166 

Devonehire. 
Moore  &  Co.,  93  Milk, 
'W,   A.  Murtfeldt  Co..  192  Devotishlre. 
National   Fire  Proofing  Co.,   166  Dev- 

oiLshilre. 
New    ^nglRiid   Fire   Prooftng    Co..    178 

Devonshire,   Room  SOT, 
O'Brien  &  Maley,  W  aty  Hall  Sq. 
Joseph   B.    0'Rollrkf^    UH   D  irthesier 

Ave, 
Portland  Stone  Ware  Co.,  42  OHv*^. 
Wm.  Fray,  16«  Devoni^hlre  St, 
Roebllng  Construction  Co..  ITK  l>evon- 

shire. 
X  J.  Reagan  &  Co,,  8^1  Tremont, 
Augustus  C.  Richmond,  2tJ9  Wash- 
W-  H.  Ryan,  16  B.  Bos, 
Jas.  F.  Shaw  &  Co..  8  Congreas. 
Simpson  Brotherss,   Corp.,  186  Devon- 
shire. 
W.  H,  Smith.  2  A  Park. 
Soule,  DEIlin&ham  &  Co.,  S  Oliver  St. 
Stearns  He  Waterman,  *0  Canal. 
Taylor,   Carr  &  Andrews,  64  Federal 

St. 
C.    W.   Trainer   Mfg.    Co.,   89   and    91 

Pearl. 
C.  E.  Trumbull  &  Co..  Tremont  BIdg. 
John    Tornf^r     *<-    Co.,    19     Milk     St., 

Room   ■!4. 
Joseph  Ufheil  &  Co.,  25  Fanuell  Hall 

Sq. 
United    States   Paving   Co..    HO   State 

St. 
Waldu   ItrotherH.   l*}'^  MUU, 
Wat'rvn  llrotln'r^i   Co.,   14H   F«fder- 

al  St. 
WTiidden  &  Co.,  43  Milk, 
Edgar  11.    Whitney,  34  Hawley. 
W^lndscfr  Ct-ment  Co.,  44 f!  Albany  and 

166  Devon.^hlre. 
BRIGHTON— 

Keill  McBrlde. 
BKOCK TON— 
George   Baldwin.   744  Mon:*llo   St. 
John   Cassidy,  57  Perkins  SL 
I>,    K.    Carpenter,    37    Belmont   St. 
Philip  \V,  Corn w til,   221  Ames, 
John   t^rtbben,    16  Roan  Court. 
William   Finn,   69  OtiK  St. 
Andrew  Gale.   43  Pine  St. 
Zlna  Hay  ward.  131  Clifton  Ave, 
Irving    Bros,.    243    Howard    St, 
W.    E.    Jackson.    tM  Summer   St. 
A.    Johnson,    43    Foster    St, 
F.    Lorrie,    223   Warren    Avt*. 
Chas,    McDermott.    388   Pleai^ant    St. 
Mitchell,  Isain  &  Co.,  XVd  Montello  St, 
Chas,   W.  Moury,  213  Prospect  St, 
Stephen   O'Connor,    57    River  St, 
Wm.  K  Slraasa,  122  Arthur  St. 
Edward  T.   Fremalne.  24   E,   Elm  St. 
N.    C,   While,  8S  Main  St. 
W^illlam    White.    24    Washburn    Ave. 
E.    H.    Williams,   n  Pearl   St, 


BROO  KLINES 

Philip  S,   Allen.   SI  Green. 

J.    Driscoll   Sc   Co. 
CAMBRIDGE- 

Barher  Asphalt  Paving  Co.,  248  First 
St. 

Burdltt  &   Bynner.  674  Mass.  Ave, 

David  P.  Burns.  5  Blackstone  St. 

Chandler  &  Barber,  124  Summer  St. 

William  Condon j   351  Putnam  Ave. 

John   T.    CulhanE,    18   Fiagg   St. 

J,   Culhane,  35  Boylston  St. 

John  Doody,  9  Sparks. 

John  Dooly,  26iJ  Mt.  Auburn  St. 

John  J.  Donahue,  2!)  Decatur. 

A.  A,  Elston  &  Co.,  99  Broadway. 

Geo,  W.   Gale  Lumber  Co.,   64^)  Main 
St. 

Heffernan  Bros.,  404  Columbia  St 

Thoraaa  J.   Hind,  19  Milk  St. 

Frank  Larner  &  Son,  14  Mill  St. 

Chns.   Llnehan,   Hm  Cambridge  St. 

Geo.   H.   Lowejf  177  Mass,    Ave. 

Samuel  Mc<"u]lock,  49  Erie  St. 

T.  J.  Murphy  &  Co.,  473  Main  St, 

Mlehuel  O'Sullivaii,  ]1  RIvervlew  Ave. 

Hyienr  Furrell.  141  Main  St. 

John  T.  Scully  &  Bro,,  K4  Firat  St, 

Luther  P.    Slavin,   61  Broadway- 
Jeremiah  Sullivan,  25  W^illard  St. 

Taylor,  Carr  &  Andrew.^.  Barney  St., 
near   First. 

M.  F.  Tr:ify  &  S^n,  74  Boylaioii  St* 

Wm.  H    W'Kid  &  Co..  13  Broadway. 
CHELMSFORD— 

J.   W.    Robinson  &  Co. 
CHELSEA— 

Daniel  Coughlln,  243  WVhster  Ave. 

J.  P.  Morgan.  237  Spruce  St. 
CHICDPEE- 

Fatrick   Beaton. 

Benj.    F.   Dotney. 

Michael  Hickey. 
CHICOPEE  FALL3- 

John  D,  Sullivan, 
CLINTON— 

Devine  &   McBridge, 
COTTAGE  CITY— 

F.  P,   Bunker. 
DANVERS— 

Edw.  L.  Kelly. 
EAST  HAMPTON— 

Geo.  W.  Hendricks. 

Thos  Quinlan. 
EAST  WALPOLE— 

Andrew  Carherry. 
EVERETT- 

A.  E.  Blanchard. 

Fessenden  &   Libhy  Co. 
FALL    RIVER- 

William  Be^tUe. 
Beat  tie  &  Cornell. 

Callahan  &  Daley  Co. 
Henry  N.  Cash.  522  Blade. 

John  Crowe. 
Joseph  M.  Darling. 
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Fait  Hirer— CuHth* if tih 
E.  L.  Giffonl. 

James  H.  Taylor, 

t'h^ts,   H,    Wil  list  own,   171  Pleasant, 
FITC'HBURG- 

Bay    State   Building   Co. 

T\'m,  C.  Carter, 

Thomas  Carey. 

Jtrtmlth   Coniey. 

Wiley  &  Fobs 

August   Fowrnier. 

Wm,    T,   Ilerlihy. 

John    R.    Hosmer. 

S.  8.   &   H.   N.   Lawrencfi 

J.   D.    Littlehalt. 

R   T.   Swift. 

Nathaniel  Varney. 
FlXmENCE- 

O,    E.    Smith. 
HAVERHILI..— 

Fred  M.  Cate.  2  Clinton  St. 

W.  F.  Duffee  &  Co,.  314  Merrlmac. 

Thos.    C.    Hall,    Main. 

N.   Rosemont, 

A.  H.   Saltmarah.  24  A  roil. 
HOLLISTON- 

G.   C.    Adarsns, 
J.   D.   Shipper. 

HOLYOKE- 
Geo,  L,   Bos  worth,  l^i  D  wight. 
Jaj-.   E    Farrpll.  131  Maple 
TIkik.   J.   Gibston   &   Co,,   45  Rac^. 
Jt-hn   H.  GraiU.  15  Appleton, 
Ek'nnis  J,   Landers. 
LytmVh  Bros, 

D.  O'ConntU  Son>*^  188  Haraiiden. 
John  J.  Prew.  SST  Main. 
Richarcla  &  GoddanL 

HYDE  PARK- 

C,  C.  ChiHholm. 

P.   S?heplierd. 
l.AWRRXCE— 

Balky  &  Chase.  2*#j  O mm! way. 

Albro    R.    CaJI,    811  Jaekssun 

Geo.    W.    Hum,    «ia    Commun. 

J     B.  Pierce  t\:   Co.,  P.  O.  »5. 

S:nith  &  Bhuajhrim,  16  Sargeant. 
LEE— 

W,  A,  lh*aphy. 
IX)\VErJ^ 

Ci  I  us    Barton. 

B.  J     Brdwn. 

Patrk'k  C  inlnn.   1539  Concord   SL 

\Vm.    H     Fuller. 

I  !t*i).  B.   Fullt-r.  iri24  Gnrham, 

Joseph  S.  GUlow, 

Stephen    W.    Hane**,    3^   Humrhrcy. 

L    F.   KStireiigt  At  Son,  53  Central. 

Patrick    OHt-irn. 

E,  A.  &  A,   A.  Smith,  216  Central. 
Snpt.  of  Pub.  BuikHngfii. 

\V.  H,  Ward  &  Son.  M  Mifjdles  x. 
Jamis  WalPh.   IFm  HJKhland   Avt. 


LBDMINSTER— 

I>n minster   Concrete   Co. 

Ldiii;    ^-    IJttle. 

O.    B,    TIsdulc    &    Co. 
LYNN- 

E.  E.  Dearborn. 

Hiram  Hook.  H  OrcUard. 

Thomas  Hurley. 

James   E.   Manlng". 

E.  EL  Strtnit. 
MALI'KN 

D.   \\\  clia.^e.  224  Belmont  St. 

John   M.    Devir,   40  Oakland   St, 

Johjisoci   Bros..  11  Floral  Av<i. 

MiHck  &  Went  worth,  17  Pleasant  St. 

Uanlel  McDonald,  fiti  WinUr, 

Boas  &  Sheehan, 

1 'a trick  T.  Sullivan.   Ru«si>ll  Ct. 
MABBI.KHEAD— 

W'tsley   Baker. 
MEDFURI^— 

J.  T.  Bassett,  28  High   St. 

c.   L.  Batchelder.   IVJ  Monument  St. 

^Valter  Bates  &  Son.  150  Main  St. 

Louis  Q.   Bragdon^  SI!  Sharon  St. 

Jitmr3    E.     Byron,      *BJ      Sharon      St., 
W.    M. 

Patrick  Connom,  K  Hancock   Ave. 

"Wni,   F.  Connors,  122  Mjatic  Ave. 

F.  E.  Foster  &  Co.,  m  Riverside  Ave. 
Highland   Coal     Co..     Harvard,     cor. 

Winchester  St 

Thatcher   E.    LitthliHd.     616     Boston 
Ave. 

K.    K,    Locke,    74    Florence    St. 

l>arjh!    McDonald,   Dak   Grove  Sta. 

Jldlfoni    Moiddingr     t&     Mantel     Co,, 
Winchester  nr.   Harvard. 

New    Hampshire    Lumber      Co.,     ^ 
Boston  Ave. 

i.  E.  Ober  &  Son.  4!>2  High  St, 

John  C.  Rosft,  -16  Harvard  St. 

IK   Sullivan,  23S  Park  St. 

Talbot    Bros.,    Bell    Rock   Sta.    (Mai- 
den). 

M.  C.   YInaL  49   Main   St. 

Nicholflp  White ^  Grand  View*  Ave, 
MELROSE— 

Thos.  J,   Barrett,  Natalia  Ave. 

TJiMf..  Carirlel,  5S  Lebanon  St. 

FtMl  K.  Ellis,  26  Y^'iTithrop  St. 

Joseph  Gibbons,  124  Tri'nton  St. 

W.  A.  Good  no.  35  Wiuthrop  St. 

Wilbur  A.  Lynde,  5fi3  Lebanon  St. 

Thomas  McNamec^   Mountain  Ave 

ifohn    Monahan,   24    Mystic    Ave. 

Norris  &  Co.,    Lin  wood    Ave. 

Henry  R.  Philpot,  26  Del  Ave. 

Robert  Philpot,  74  Del   Ave. 

John   Philpot.  40  Franklin  St. 

C.   L.    Hoffman,   44  Charles   St. 
MILF01^L>— 

Cevedella  Bros. 

Dillon  Bros. 
MT.    AUBURN— 

Raymond  B.  Malone. 
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ffATlCK- 

D.  J.   Ferguson. 
Chas.  N.  Taylor. 

BEDFORr>- 

Henry   T,    Balman. 

John  Bertram, 

Charles  O.  Brlsrhtinaii. 

Z,  B.  Davis. 

A.  W.  Perkins  &  Co.,  165  Hiilman. 

John  B.   Suilivan  &   Son, 
SEWBURYPORT— 

Cashman   Bros. 

John  A.  Greely  &  Co, 
NEWTON— 

Stewart  6c  Sons. 
NEWTON  CENTRE- 

Arthur  Miildoon. 
NORTH  ADAMS- 

W.   H.  Lally.  37  Main  St. 

Parfir  &  Han  nam. 

She<?han  &  Co. 

W^hitney  Bros. 

H.  C.  Wood  &  Co. 
NOHTHAMPTON— 

Wm.  A.  Bailey.  TO  N.  Elm  St. 

E.  LauNThton,   132  South. 
Geo.  E.  Layman.  3.5  Maple. 
Avon  C,  Mathews. 
Henry   Mathews. 

John   1..   Mather. 

L.  G.  Stearns.  39  Monroe. 

JanKS  Whaien. 

Mather  &  WTiiting. 
DAK  DALE 

^A  .  E,  Chapman, 

Artemiis  Smith. 
PITTSFIELD^ 

Billafleau  &    Healy.   42  Bradford. 

G.    A.    Booth.   IK  Kent  Ave. 

J.    H*   Butler   L.umber  Co.,   lOS  Feim 
!      St, 

Oorneaii    &   Hail/ 23   Hamlin    St. 

James   Deva any.   1^4  Madison   Ave. 
I  Dodge     &     Devanny.     im     Columbus 
I     Ave, 

Geo.   W.   Foote,  73  Bradford  St. 

Gale  TUumber  Co.»  Oak,  near  Uncoin 

Glent^  &  Cheney,  4&  Ciapp  S!. 

Hall  &  Dillon,  King  St. 

Edw.    P.   Ha Ipine,     Dalton     Ave.  and 

Harvard   St, 
T.  J.  Healy,  IS  Oak  St. 
Howard   &   Morrow.  59  North   St. 
Edwin  L    Humphrey,  IS  Stoddard  St. 
J.    W.   Kirch ner.  156  North  St. 
C.    M.    Markham,   172   First    St. 
Miller.  Hall  &  Co.,  28  W.  Housa tonic 

St. 
James  L.  Pptithory,   118  Alder  St. 
Joseph   Babeau.  21   Pletu^ant   St, 
W'lmara  H.  Turner,  47  Lake  St. 
W.    H.    Wallace,    Plunkett    north    of 

Kellogg- 
Z.  A-  Ward,  Center  and  West  Sts. 
Paul  Younsr.  253  River  St. 


PLYMOUTH- 

Georee  H.  Harlow. 
QUINCY— 

Gllcoin  Bros,,  12  Quincy  St. 

Harkins   Bros..  57  Goffe   St. 

C.  B.   Huston,   Clay  and   Beale  St 
Johann   Johanson,  23  Arthur  St, 
Alex   Kenn,   12   Columbia   St. 
LaurentiUB  Klang,  10  Curtis  St. 

B,    N,    Maloney,    30   Fayette   St. 

Chas,  W.  McKenzie,  26  Intervale  St. 

Edw.   Menhinick,  10  S.  W^alnul  St, 

Swan  J,   Peterson,  35  Albertlna  St. 

Michael   Shea.   30  Bunker   Hill  Ave. 

August  Si  berg,  5  Nelson  St. 

F.  A.   Souther,  9  Edison   St. 

P.  J.  Williams.  5  Independence  Ave. 
READlXCi— 

E.  H.  Forbes, 
REVERE- 

Geo.   H.  Lancaster, 
SALEM— 

J.    B.    Balcomb. 

Galmon    &   Driscoll. 

Caleb  M,   Kelly,  57  Loring  Ave. 

8.  S.  Merrill. 

E.    F.   Osgood. 

Jos.   N.   Parsons, 

Elijah   B.   Perkins,   S  Warren   Court. 

J,    N,    Peterson. 

T.   H,    Sargent. 

Tardiff  &  Caron,  13  Endicott  St. 

B.  A.  Touret, 

J.   E.  Trask. 

Jas.  J.   Welch  &  Co. 
SOMERVILLE— 

T.    Allen,    187   Cfcdar. 

Bartholomew   Burke.  312  Lowell- 
Christopher  Burke,  llfi  Cedar. 

Owen  Cunningham.  7S  Wash. 

Edwin   P.  Curbing.  72  Central. 

Tbeo,  J.  Cui5hlng,  38  Beacon. 

Daniel   A.    Dorey,   15  Appleton, 

T.  H.  Gill,  22  Bonair. 

W.  J.  Mt-Cartbr  &  Co..  27  Bonair. 

Ruttoii    &   Woods.   S9   Broadway. 
SOrTHBRIDGE— 

Calvin  Clafijn. 
gOUTH    FBA M INGHAM— 

Freneh  Bro*i. 

Aug:uH;t  Saucier. 
SPRINGFIELD— 

Geo.  H.   Blodget.  .^37  Central. 

Peter   Burke.   Ifi  Osgood. 

Michael  Curt  Ik,  105  Florence. 

Jeremiah  R.  Drl&coll.  3S5  Liberty. 

WotTdward  Murkland.  44.  Lafayette. 

Vila  A.  Shaw,  86  DaweP. 

D.  D.  Sprague,  342  Main. 
STONEHAM— 

Geo.  H.,  Nichols. 
TAUNTON— 

W,   R.  Black.  32  Union. 

Hugh  F.  Magee. 
ITXBRIDGE- 

Kewell  it  Snowllng. 


im 
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WAliTHAM- 

TV,  A.  Cole  &  Co, 
Wni.    \V.    Hayes. 
T.  W.  Kinscr  &:  Sons. 
John  Lally, 

P.  J.  Nelligan. 
\VARRE:Nf- 

Jcihii   Keen  an. 
WATERTOWN- 

David  F.  Tripp, 
l?9^ESTBORO— 

Daniel  P.  Day. 
WEST  BEHLIN— 

AVinston  tt   Co. 
T^TEBT  CHKLMSFORD— 

M.  E.  Fletcher. 
WEST  EVERETT- 

MichaeJ  Talent  &  Co. 
WESTFIET.D- 

WUllam  Dineen, 

Geo.  R.  Miller. 
WEST    MEDFORD- 

H,  A,  Halcomb  &  Co. 

Louis  G,    Bragdon,  -Ci  Sharon. 
WEST  NEWTON— 

Wm.   ir.  MaiRTue. 

Thomas  P.   Mague. 

Gannon  Bros. 


WINCHESTER— 

Th.>rf.   Qiilgley,   232  Main. 
WINTHROP- 

Cralb  &  Trumbulh 

Simon  J,  Donovan. 
WOBCHN- 

J.   M.   Ellis  &   Co..   Salem   St. 

Patrick  Farrcy,  23  Hudson  St, 

J.  F.  Keliey.  124  Arlinifton  R«>ad- 
WORCESTER— 

F-   I..   Allen. 

Ge-j,  W.  Carr,  518  Main. 

Geo.  U,  Cutting. 

H.  L.  Jenlis  &  Son,  n  Crystal. 

Henry  Mullen  &  Son, 

Xorcros*  Bros. 

Xleholas  R.   Power  &  Co^,  lo  ilerrf- 
flpld. 

Worcester   Artlflclai    Stone     Co.,     25 
SarBri"ant. 

MICHIGAN, 

ADHIAN- 

Thos.  Glmhert. 

Matthcs  Bros. 
ALIMOX— 

S.  S.  Brown  &  Co. 

Denn  (t  Dean. 

achumsicher  &   Son. 


QAJiinixixnjTJTJTj'iJTJxiTJxixnjui^ 

^  HOW  TO  BlILD  IP  BUSINESS 


The  cardinal  point  in  business  success  is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  is  your 
advantage^ 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  it  reaches 
people  in  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engcneering  Magazine  it  will  pay  you  to 
advertise  in  it. 


,  Don't  You  Want  Equal  Advantage  in  this  Field , 

OTJVJTJiJTJxrinjiJirLnrLixrLJTJTJT^^ 
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ALMA— 
Geo.   Young. 

ANN  ARBOR— 

John  Baumgardner,  217  5th  Ave. 

Koch  Bros,  550  Ashley  St. 

'W.  E.  Pickard. 
BATTLE  CREEK— 

Wm.   Eackofen. 

Thoa  Dempsey. 

Henry  Halladay. 

M.  M.   Lewifi!, 

A.    J-    Milt  en. 

Miller  &  Mynroe. 

D.  L^  Page  &  Co. 
Sleeper. 

BAY   CITY-- 

Huifh  Campbell. 

llenry  Fehrenbach. 

Janies  Hurley. 

W.   J.   MBHtshcr, 

The  North  American  Ch«mJcal  Co. 

Osborn  &  Wolfe. 

&.   J,   Pfrry. 

P.    Ryan. 
BELDING— 

Geo,    Barlow. 

M.   J.   Pratt. 

E.  E.  Whitfwrd. 
BENTON  MAR  BOB— 

Chae.   Hartman.  328  Lorette  Ave. 
BESSEMER- 
.John   W.    Eggera. 
'Benj.    Gerhard t. 

S.   A.   Liorson. 

Wm.  C.   Marten. 
BIG  RAPIDS— 

Jo»e|)h    Dnvey,   G2N   §.    Stmte^    St. 

Melvin  Moore. 

A.  J.  White. 

CADILLAC- 

Wm.  Cassler. 

Stewart  &  Anderson. 
CALUMET— 

John  BelL 

P.    Donohue. 

John  ProcJjisi. 

Fred  Roehm. 

Paul  P.  Roehm. 

CARO- 

Ira  T,  Ames, 

Wm.  J.  Thompson. 
CHARLOTTE- 

Alva  Campbell. 

John   G,   Riley.   430  Island  St. 

C.  P.  Warner. 
COLDWATER- 

Jacoh'  Carpenter. 

A,  J-   Hanna. 

Hankis  &   Faiiat» 

Moses  &  Raymond. 

A,  N    Sweet. 
DECATITR^ 

F.    E.    Keyes. 


DETROIT- 

Rcvbert  M,  Adams,  4  Lincoln  Ave, 
Albert    Albreehi.     1017     Union   Trust 

Bldg. 
Alcatraz  Construction  Co,,  62S  Ham- 
mo  ml  Bldg. 

American   Cement  Tile  Co.,   221  Con- 
grei^K  St.    W. 

American  Construction  Cl>,,   11 II   Ma- 
Jegitic  Bldg. 

American  Contract hiK  Co,,  619  Ham- 
mond Bldg. 

B.  Armsirong  &  Co..  5S  Gratiot  Ave. 

Courtney  F.  Batx^ock,  S4  Howard  St. 

Barber   Asphalt    Pav,    Co..   430   Ham- 
mond Bldg. 

M.     W.     Bartholomai,     374    Hancock 
Bldg. 

Batchelder,  Was^mund  &  Co.,   70  At- 
water  St. 

Wm.    Beebe^   270   Mct3raw   Ave. 

Alex.   Bell,  *55  Campbell  Ave. 

P.  A/BllJlngs  &  Co..  2S4  GrlFWold  St. 

M.   Bloy  &  Son.  12  Peninsular  Bank 
BIdgr. 

John  Bolln.  906  Bellevue  Av<s, 

George  M.  Bolton,  430  Lincoln  Ave. 

Anthfiny   Breitenback,    \1   ExptJS^lUon 
Bldg. 

The  E.   A.   Bresler  Co..  26  Lafayette 
Ave. 

Geo.  A.  Burch,  518  Beventeynth  St, 

W.  J.   Burton   &  Co.,   H34   Uirned  St. 
W. 

ThOM.   CnEupaii  A    Sou. 

J.  D.  Canciler  &  Co..  177  High  St.  E. 

H.   Carew  &  Co.,     210    Jos.  Campau 
Ave. 

Carkln.   Stickney   &     Cram,     foot   of 
First  St.  t 

A.  J.  Carmichael.  11   Hauler  Bldg. 

Michael  H.  Carroll  &  Son.  HS4  6th  Bt. 

L   P.   Cassldy,  7M  Lincoln  Ave. 

Alexander  Chapoton.  Jr.,  40  Fort  St. 

Chase  Construction  C\j.,  1321  Majestic 
Bldg. 

Cleveland  Si  lex   Stone   Co.,   19  Wood- 
ward Ave, 

Antoine  Corbeille.   105&  Mth   St, 

Geo,  M.  Cosper.  144  Forest  Ave.  E. 

<:?omellus  J.  Cronln.  2fl7  6th  St. 

Crosman  Gregory   &   Co.,   49  Hodges 
Bldg, 

Cummlngs    Condultt    Co.»    620    Union 
Trust  Bldg. 

Carrie  &  Conn,  foot  Mt.  EHliott  Ave. 

Geo-  El  Currie.  1250  Jefferson  Ave. 

James  Cutting,   184  '^r^   St. 

J.  J.  Deppert.  743  Beaubien  St. 

Chas.  J.  Dcpuy,  ^{H  Greenwood  Ave. 

Detroit  Artificial  Stone  Walk  &  Floor 
Co..  S.  W.  Cor.  Ha  alines  &  Benton. 

Detroit    Cedar    &    Lumber     Co..      504 
Cham,   of  Com. 

Detroit  Cement  Sewer  Pipe  Co* 
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Dei  roif—  Co  it  t  in  urtL 
Detroit  Consiructlun   C-  .,    9    Cleland 

Bldg. 
A.  J.  Dupois  &  Tu.,  ^lUi  Cham,  of  Com. 
Lioulg   Erard.   154   Park  St. 
Geo.    FarwHi,  IM  Willia   Ave. 
Fielil   Jt    Hlriclimiin. 
John   Finn,   13   Fort  St..    %V. 
Michael    Finn,   136   Pine   St. 
Foley  Bros..  71G  Uh  9t, 
J.  A.  Foster,  35&  Field  Ave. 
W.  J.  Frazler,  TS.Thaddejs  St. 
Heary   Frederic,   434  Scot  ten    Ave, 
A,   D.  FringB,  1S6  AdeUilde  St, 
Gagnler  &  Dresslerr  394  Catherine  St. 
Jolm  B.   Gal  von,   2S5  Selden   Ave. 
Mr.  Gartner,  21  inart  St. 
G.   W.   Gilbert,   m  Oilman  St, 

F.  H.  Goddard,  HW  Theodore  St. 
Ctias.    Goddeeria    &    Co.,    2i>5    Town- 
send  Ave. 

David  Good,  Wl  Russell  St. 

James  Goo rt man,  153  15ih  St, 

Peter    C     Goesaert    &    Son.,    Ill    Mel- 
drum  Ave. 

Archibald   Grant.   4o   Fori  St.    W, 

James  Grant,  W  Fort  St.,  W,      < 

Michael  J.  Griffln,  KM  Lifter ty  PL 

Thomas    P.    Groat,    Wabash    St.,    N. 
Grand  Boulevard. 

Otto   E.    C.    Guelich,     623     Hammond 
Bldg. 

James  Hanley,  40  Fort  St.  W. 

James  S.   Hardie,   mm  4th  Ave. 

James  Hartness,  49S  Jos.  Campau  St. 

J.  H.  Hsirvey,  ISl   Lincoln  Ave, 

Heard  Cut  Stone  Co,.  625  Lincoln  Ave. 

Richard  Helsoii,  21  Oilman  St. 

Wm.  H.  Hi?ndtrson.  21  Forest  Ave. 

"VV.   M.   Kibble  r,   1221   Trumbull  Ave. 

A.  G.   Hollands,   112S  Vineworxl  St. 

Kuebner  Mf^    Co.,  2:?fi  FOrt  St. 

Hiram  H.  Hunter,  2G  Fort  St. 

J.  G.  Hutael,  11&  Baltimore  Ave.  \V. 

Interior    Construction    nud    Improve- 
ment Co.,  33  Peninsular  Bank  Bldg, 

Tnternalioniil    Construction    Co.,    112<.^ 
Cham,  of  Com. 

Thomas  Jcnncr,   *)7  Shelby  St. 

Jnhn  W.  J^  ncs,  :»17  ICith  St. 

Conrad  Keller,  fio?  Canflrld  Ave. 

Thomas  Kennedy,   t.rawiord  Ave.   N. 
Fort  St, 

Thos.  J.  Kennedy,  lit  IkU  Ave. 

G,  R.  Kine.  lOOfi  Bru.sh  St. 
James  KIngsley,  447  Bagg-  St. 
Aaron  C.   Kinner.  32^  Selden  Ave. 
Jos.  J.  Koerber  &  Co.,  fSS  Hale  St. 
George  Kopp^  23  Dettlofif  Ct 
Michael   Lally.   \tZ  Hlfjh  SC 

Wm.  P,  LanKlev.  1«1   Elizabeth  St,   fc:. 
Wm.  Lapi?ln,  W6  ti'tnicord  Ave, 
John  H.  Laurie.  5r>  Montcalm  St. 
T^uls  Lemke,  30  tneveland  St. 
Tjennane   Bros..   D,    Peninsular   Bank 
Bidgr. 


Detr  u  if— Off  titinued. 

Elmer  T.  Lever,  274  Oakland  Ave. 
The  C.  H,  Little  Co.,  J4U  At  water  St 

E. 
W.  H.  McCa upland  &  Son,  ll+i  Larned 

SL    W. 
Duncan  H.  McDonnell,  813  Dix  &L 
John  McLaughlin  &  Co..   75»  4th  St. 
L.   G.  McEd wards,  S03  Lincoln  Ave. 
G.  P.  Magann,   47  Campau  BIdg. 
Jus?.  E.  Marentette  &  Co.,  121  Lamed 

St.  \V. 
J.  J.  MasoRt  367  McKlnstry  Ave. 
Herbert  A.   Melr,  4^1  Grato!f    Ave, 
Herman  Menz,  W^  Stanton  Ave. 
J.  A,  Mercler,  m  Hammond  BIdg. 
Henry  Merdlan  &  Co, .  499  Cbene  St 
Randall  Mitchell.  571  Forest  Ave.  W, 
Frank  Moore,  636  Warren  Ave.  W. 
Patrick  Moran,  40  Port  St.  W. 
ThOJ*.   Muir  &  Son,  1101    Union  Truat 

Bldg. 
XlchoUon   Mfg^.     Co..     45+j     Brooklyn 

Ave. 
Nntt  St  Clark,  40  Fort  St. 
H    P.  O'Connell.  157  Larned  St.  W. 
Frank  Odlen,  637  Cliton  Ave. 
HujETh  J.  O'Donncll  &  Son.  40  Fort  St 
A,   J.   Orth,  16fi  Hastings  St. 
Ortman   K-   Co.,   1(K»9  Wabash   Ave. 
John  J.   Owen,  9  Elm  St. 
J.  R.  Pearson  Co,,  19  Wiloox  St. 
Peninsular  Artificial   Stone   Co. 
Pittsburgh   Artlflcial    Stone     Co,     429 

6th  St- 
Ferdlnand  Porath,  878  25th  St. 
JuJiuK  Porath,  1493  ISth  St. 
John  W.  Power,  104  Wayne  St, 
Leonard   Prtee,  137   Longley   Ave. 
Putnam   tSi   Moore,   40  Fort  St.   W. 
Raymond  Bros.,  zm  Bagg  St. 
H,   J,    Reading  Truck   Co.,  1b  Wood- 

h ridge  St,  E. 
Henry  R  eh  beck,  265  Merrick  Ave. 
Wm.  IL  Reich,  60  Pulford  Ave. 
Geo,   Reynolds.   .S42   Superior   St, 
E,   K.  Roberts  &  Co. 
R.    Robertson    &    Co.,      N.      E      Cor 

Halting   &   Pignette. 
Nelson  J.  Rogers,  2S5  2;!rd  St. 
August  H.  'Rose,  416  Mich.   Ave. 
Michael  Ryan  &  Son,   IH  Iron  St. 
Wm.   H.   Savory,  924  25th  St. 
Hilary  Schaefer,  US  Macomb  St 
Edward  Schafer,  369  Macomb  St 
Schllllnger  Bros.,  S.  W.   Cor.  Illinois 

&  D.  G.  H.  &  M.  Ry. 
Soholl  Bros.,  40  Fort  St.  TV^ 
Thos.   P.   Sheehan,  &2  Spruce   St, 
John     N.     Singleton,     36S     Frederick 

Ave, 

G.    E.    Smith    &    Co..    1209    Majestic 

Bldg, 
J.  E.  Smith,  S.  W.  Cor.  Forest  Ave 

and  D.  G.  H.  &  M.  Uy, 
John  M,  Spauldlng,  40  Fort  St,  W. 
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D^-iro  it^  Co  n  t  in  u  ^((. 
Fred  Speier,   270  Williams  Ave. 
David  Splcer,  7  llarrinKton  .\ve. 
Spitzley   Bros.,   sa   Beacon    St, 
\\  illiam  Starrs,  250  loth  St. 
StfRTeri  Bros.,  40  Fort  St. 
F.  B.  Stevpns.  U  Qiiswold  St. 
Mtuhael   SuUivari,   721  Cass  Ave. 
Talbot  Pav.  Co.,  182  Sullivan  Ave. 
Jos.    A.    Thick     Mich,    Ave.,    W,    of 

Central  Ave. 
Thonuaa   Bros,    &   Co.,   711  Hammond 

Bldg. 
Wm.   H.   Traves,   335  Dth   St. 
Frick  Broa.,  531  Mullett  St. 
B.  F.  H.  Trumbtjl],  22  Sidney  Ave. 
Venetian    Marble   Mosaic  Art  Co..  98 

Brush   St. 
Vinton  Co.,  126  Woodbrid^re  St.    K, 
Walter  S,    VI vie*-,   189  Avery   Ave, 
John  Wagner,  734  St.  Aubin   Ave. 
T^'estern  Rock  Asphalt  Pav.  &  Roof- 
ing Co,,   S.  W.   Cor.   Ills,   St.   &  D. 
G.  R.  &  M.  Ry. 
John    White,    740   gth    St. 
Thos.  G.  Whit  taker,  18E>  Selden  Ave. 
Wolverine      Construction      Co.,      71? 

Hammond   Bklg. 
Archibald  S.   IVood,   3tJ2  Ash   St, 
JtillLis  Zander,  lOaO  25th  St. 
DOWAGIAC- 
G.   E.   Bi!?hfJi>, 
Man  &  Andrew. 
DURAND- 
Durand   Paving  Co. 
N,  Goodytar. 
FHNTON- 
T.    Abbey. 
R,    T.   Brock. 

J.  Downs.  > 

GLAOSTONEn- 
Chas.  Brant. 
W.  J.  Call. 
L.    E.    Folaom. 
GRAND  HAVEN— 

J.  E.  Clark. 
GRAND  I^EDGE- 
Jas.  N.  DeWltt. 
Malon  Glllam. 
O,  S.  Pearce. 
GR.\ND  RAPIDS- 
John   Anderf^on,  18  Alex  Ave. 
D.   W.   Boye.*.  275  Stocking, 
Eugene  Brooks,  10  N.   I'nion. 
Campbell  &  McNabb. 
H.   \.  iarKlll. 
Jame*i   Ciirtls  &   Co. 
East  Grand   Rapids  Sidewalk  Co..  40 

Barth, 
Fred'k  Gllner,  iftl  Grandville  Ave. 
"William  Glauz.  2S5  Fir.st. 
Grand    Rapids   Sidewalk   (^o..    109   Ot- 
'      tawa. 
^Granite  Stone  Co,.  87  Kent. 

Hayden  &  Appleyard. 
I  A.    Hlrth  &   Son. 
Hauaer,  Owen  &  Ames.  721  Ottawa. 


<V  rrrn  d  Rapids—  Ctt  a  t  i'n  ued. 
J.  B.  Holy,  2S9  W.  Broadway. 
M.   A.   Lehner,   273  Watson. 
Thos.    Martin,    101   Central   Ave, 
Mathewson  &  Kloote,  S42  E.  Fulton. 
H.   P.   Miller,  sm  Sinclair. 
J,  C.  Murray.  23  Halll^-  PI. 
Jamea   McDermott, 
James  D'Hara,  SSi  S.  I^^ane  Ave. 
Wra.  C.   Osrbun. 

C.  H.   Pelton. 

John   Powers.  104  Hovey. 

A.  H.  Prange.  334  N.  lonL 

H.  M.  Reynolds  &  Son,  corner  Loula 

and  CamiJau. 
Leonard  Schneider.  246  Cass  Ave. 

E.  W.  Seamans,  97  N.  Ottawa. 

D.  W.    Vandermeulen,  52S  Ottowa. 
C.  B.   Wllliama,  Si)  Henrietta. 
Valley   City   Artirteial   Stone   Co. 

GREENVIUl^E- 
W;   R.    Holden. 

HASTINGS- 
CO  vert  O.  Freer. 
Hasjtings  Cement  Walk  Co. 

HILLSBAXE- 

F,  M.  Stewart, 
HODLrAND- 

T.   Ten  Hon  ten. 

Frank  Ortlng, 

Peter  OrUng. 

Wm.  l^^anrov. 
HOMER" 

R.  J.  Harlow. 
HOWELt.— 

C.   C.   Seheffen. 

John  Tinnard. 
HUDSON— 

Wm.  Copi>lu8. 

John  McGlnnls. 

S.  Pel  tit. 

Wm.  Sharr. 

Joe  Wolf. 
IRON  MOUNTAIN— 

R.  Meyers. 

F.  E.   Pa rm alee. 

W.  H.  Sweet, 
rSHPKMING— 

John  Andersi^n, 

GuBtav  IJndborn. 

Alex.  Swanson. 
ITHACA- 

Ira  Bovee. 

John  Bronson. 

Orrin  R.  Churchill  Box  63. 

J.  Hall. 

Chas,    Kerr. 
JACKSON— 

T.  C.  Brooks  &  S«m, 

Joshua  M.  Brooks.  110  Isi. 

C.  A.  Ho  wind.  U  DiJvight  Bldg^. 

Louis  Jagnow.  160  Johnson. 

Robert    Lake    Co..    Liberty    &    Mil- 
waukee St. 

E.  C.   Van   Leuven,  Bennet  Bldg, 
Sam'l  Pickleo.  303  S.  Water  St. 

E.  J.  Tobln  &  Co..  143  W.  Pearl  St 
Robert   Wi\y,   322   Backus, 
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kala;mazou— 

Or  hy    Peters. 

KHlumuxuo    Sujiply    *c    Construction 

Co. 
John  Roe.  li'tT  DoufijlaB  A%'e. 
John  J.  SnWs,  ^IG  W.  Walnut, 
Thos.  Sak^s,  ll^n  Burr  Oak. 
Daniel   L>.    Btreeter  &  Co. 
Peter  Vande  Palder.  3r>S  Burr  Oak. 
LAKE  MNDEN- 
Calumtt  &   Heela  Mining  Co. 
Rohm  &  Richard. 
LANSING— 
Martin      E.      Fitzpairick,      U3      St. 

Joseph  St.,  W. 
Lanslnir  Artificial  Stone  Co. 
FreiVk  M.  RotinsvIUe, 
Woodcock  &  Neal. 
I.APEER- 
G.  F.  Deraoreat. 
E.  K.  Earl. 
C.   D    Smith. 
R.  A,  White. 
LAURIUM- 
Dan  Mcl.eod. 

Vincent   Valro.  • 

LUDIXOTON— 
Chas.    Brown. 
MANISTIQUE- 
Jno.   LarsLm. 
W.  S.   Ramsey. 
MARINE  CITY— 

Geo*   De]iii>\ 
MARSJiAl.L— 
G.    A.    BreigeL 
John   CuKzozine. 

H     H.   Day  &  Son.  ^ 

Eilgertoii  Bros. 
John    Rentftchlfr. 
MEN(jMJNf:e— 

Wm.    Bang.   812  Stepheneon   Ave. 
MiDEAND 
Dcjw   Chemical    Co. 
Midland    Stone    Co. 
MONROE— 
Geo.    Dorner. 
G^eo.    Hajsfg. 

Chas.   K!>sb<ie. 

'Thas.   A.    .Maurer, 
John    Mfiiirer. 
John  Schmid. 
M'i\    CLEMENS— 
James    l^'enton. 

Geo.  H.  Nichols.  Li^i+  N.  Gratiot  Ave. 
MT.    PLEASANT 
W ni .    Irf .    C li  rite n t er . 
J.    P.   Hidpy. 
Wm.    Kennedy. 
I^.   D.   Newton. 
Lewis   Wells, 
MUNIS  ING- 

Jos.    Kfjf^kannet, 
MUSKEGON— 
Z.  S.  Braiiblas. 
A.  W,  Clark, 
M.    V<,\    Detker. 


Tints,    Hew, 

W,  R,  Jonf's, 

Alex   Mcintosh. 

Robt,  B.  Nice. 

J.   J.   Olson. 

Putnam   &   Co. 

Smith  &.  Nelson. 
NEGAUNEE- 

8,  E.  Chaussee. 

6-     F.    Pearee. 

A    Sindfiueet. 
NILKfl  - 

Wrn-    Evick. 

\V.  Hllles  Smith. 
(iTSEGO- 

,rohn  Kelly. 

Wm.  Healy. 
PtiroSKEY— 

Eug'.ne  Barnes. 

A  up:.  Ilabner. 

Frank  Megrlnnis. 

Dudley  McDonald,  HI 6  E.  Miehigan  St 

Phil  Rlkoff. 
lONTIAC- 

Gpnrp-p  Morris. 

l'eter.*ion   &   Co. 
PORT  HURON— 

J.    H.    Baker, 

Tile  Bot.sford-Jenks  Co. 

Garret  S.   German. 

X   C.   Kaiameler.   Sr, 

Louis   Kreutzman. 

F.   D.  Jenks  ^  Co. 

T.    Mc(3^nagle. 

Jas,    O  Sullivan. 

A.    J.    Smith. 

Jos.  A.  Thompson. 

L.    P.   Zells. 
QUINCY-- 

Whitney  &  Co. 
REED  CITY— 

J.  C.   Hamilton. 
SAGINAW- 

John  C.  Davl,s. 

A.  H.  Delonjoy  &:  &>n,  1022  Lapeer. 

C.   L.   Del  on  joy,   lis  Annesly. 

John  W.  Forstner.  ^043  Court  St. 

John  J.   Granville,  5H)2  Morgan  E  S 

MorriH    C.    Heinemonn,    1114    Carroll. 

T>amfi<>ti  &  Crowley. 

Jjalonde  Bros. 

Kerns   &  S pence. 

J.    C.    Shultz,   2.^   N.    Fourth   Ave. 

Scan  Ian  &  Crowley, 

Ira  VeMerfelt,   10S3  Kmers?on. 
SAULT  STE  MARIPJ- 

Michacl  Bennett. 

Simond    Dumond. 

Hughes  Bros.  &  Bangs. 

Ja;t.   Ta   Llpjsett. 
I.   E.   Miller. 

Mic  higan  Lake  Superior  Power  Co, 

T.  H.  Riddle  Congtructlon  Co. 
SALINA- 
E.   W.    Ford^ 
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H   HAVEN— 

;.   Foater. 

shall  (Sr  Sawyer. 

lan  Fischer. 

y   VossMo. 

HNS- 

rey  &  Pouch. 

tNACE- 

WhltwelL 
B  BAY  CITY— 
.  Kennedy, 
MSEH-^ 
titn   Arkin. 
rice  Green. 

Kempf. 
i,   X>,   Smith, 
i  Van  Winkle, 
5E  RIVERS- 
r    Deatier. 

Kridera. 

WhUeseJL 
ERSE  CITY— 
^   Ensign. 

lael   Foley,   1D14  Washington. 
Bros,,  mi  W,  10th, 
:»   BAY    CITY- 

County  Rock  Faced   Stone  Co. 
ry   Mt'Cauley. 
T   FctfTSon- 
!^DOTTE- 
;el    Paving   Co. 

RT  LEA— 
t.  Church. 
I.   Dominick. 

:andria— 

leN    L.  Alton. 

n   Bros. 

IN- 

\e   &   Son. 

.   Williams. 

J   EARTH— 

I,   T^kins* 

r.  Perkins. 

ison  Treasler. 

\   Welles. 

NERD— 

Sverett. 

I.  Rowley. 

J.  White. 

JKA- 

Sratia. 

Nicoli. 

>KSTON- 

VrMDii  Sti>iie  &  Tile  Workn.    C 

,   tleffei'Mon,  Prop. 

i<HT- 

u    Fisher. 

les*  Halverson. 

I.   Marttn. 

s.    Oakley. 

It,  Van  Allt?n.  Richwood. 

w  S.   Whitleniore. 

31 


di;llth= 

Baniett  &  Record  Co.^  2t!  Mei*aba  bik. 
Harmony    Bartlett,   17  Sth   Ave..   W- 
H.  C.  Brown.  119  55th  Ave.,  W, 
Jas.   Crowley,  SIT  24th   Ave.,  W. 
Davis  &  Davis.  Trust  Co/s  Bid*?. 
Chas.  J.  Frederlckeon,  Cham,  of  Cora. 

D.  P.  Hood,  Mesaba  blk. 
Hugo  &  Tims. 

King  &  Steele,  321  W.  Superior  St. 
MacLeod,   t:anipbcll  &  Smith,  Lones- 

dale   Bldg. 
Saml  Meniee.  2531  Huron  Si. 
J.   W.   Preston,  25<J1)  W.  M  St. 
J,  F.  Schlcunec,  Lontsdale  Bldg. 
Andrew  tshaw.  Burrows  Bldg. 
Htiiry  Smith,  2521)  W.  2d  St, 
Chas.  Stone.  Lake  Ave.,  near  canal. 

E.  J.   Stone.  427  W:  Michigan  St. 
Jno.  Sundciuist,  2236  W.  8th  SL 
Thos.  Thorl)urn,  214  Pal  lad  lo  St, 
Watterworth  &  Fee,  Lonadale  Bldg. 

FARIBAULT— 
Jacob  Bcrlolng, 

Fnribnnlt         CtMiient         Pavement 
WorkH.     Wnrri*ii     S  ml  tit*     Pt»i»*^ 

a;ii  w,  lilt  St. 

P,  J.  Gallagher. 
A.   M.   HaKh. 
O'Ncll    '&.    Sou. 
.  GLENCOK-' 

Burkhart  &   Nubbe, 
HIBBING- 
Waltfr  Anderson. 
S.    W.    Gallagher. 
PenaljssLOt  Mining^  Co, 
Stevenson  Mining  Co. 
LAK15   CITY- 
Martln    Olson. 
LE  SFEUR- 
Uen  &  l^iwi^nn, 
W.   H.   Tomllnson. 
LITCHFIEI.D- 
Gus    Ekblad. 
Mr.    Pape 
ilW<  Wickhnid. 
LITTLE  FALLS- 
Geo.  Corm,s. 
N,   Enke, 
A.   D.   HariBon. 
M.   Parks, 
F.   Porter. 
MANKATO- 
Fowler   JS:   P«y. 
.      Mankato  Sidewalk  Co. 
Nyhnim  &   Carlson. 
MINNF*.\POLI&- 
Anchor  Stone  Sidewalk  Co.,  2S16  Lyn- 
da le  Ave.    S. 
August  Anderson,  20  13th  Ave.  N,  EI 
C.  M.  Anderson  &  Co.,  rear  ^  Wash. 

Ave.    S. 
A*!bestine   Stone     Co.,     319   Hennepin 

Ave. 
John    Atkins.    3212   lat    Ave.    S. 
Ayers  Asphalt  Paving  Co..  101)8  S,  2d 
St. 
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Min  ti  t'ii  /jo/  is —  C&/ififfttt'ti, 
Ealch  &  Pepfiard*  2IS  lieiiiiepln  Ave. 
Barnett  &  Reu<»rd  Co.,  302  Corn  Exch, 
J.   A,    lifiison,   li.~j;il   Duijoiit  Avi^   S. 
L..    C\    Berg,    [JQJi  S.    ,ivd   St. 
J.    A.    Uohn,    'S^'I   Boston    Blk. 
C.   R  Bieiten-stein,  208  Ikth  Ave.  X. 
G.  \V.   LSrown,  3^  8.  4th  St. 
L..   Buhl  &  Co.,   254  3rd  Av*?.   S. 
James   Burns,  2313  181  h   Ave,    S. 
J.  E,   Burns,  2601  16th  Ave.   S. 
Canney  &  Howe,  1013  Lumber  Exch. 
Augnist  Ceda  rat  rand,  5  It!  Central  Ave. 
3j.   Lu   Chaderick   Sc  Co.,   2934   Nkolet 

Ave 
J.    C.   Clark,   99  S,    12th   St. 
Columbus     PavIng^     Co.,     Stii     X.     E. 

Wash.    St. 
Columbus  Stone  Sidewalk  Co.,  1^43  E. 

I^ke  St. 
E3.    F,    Corns  to  ek    &    Co.,    125   CetJtral 

Ave. 
Geo.  Cooke,  305  Boston   Blk. 
Crittenden  Rooting  &  Mfg^.  lU.  704  S. 

5th  St. 
Cronk  &  Euli,  Globe  Bldg. 
Crown  Iron  Works.  113  2d  Ave.  S.  K 
T.  F.  Curtis,  610  Bank  of  Com.  BIdff. 
Andrew  Dahl,  27<>7  Riverside  Ave. 
DliasetlP-Crlchtou    Cn.,    *ti^    Hetiru^pln 

Ave. 
Harry  Downi=,  1707   Park  Ave. 
Brake    Mantel     &     Tile     Co.,     510   LM 

Ave,    S. 

B.  A.  Eaton.  2415  N.  E.   Polk  St. 

J,  &  W.  A.  Mliott,  602  Bumber  Exch.  * 
EIven5ta  &  Hagj^trom.  IM  33d  Ave.  N, 
Fagain  Bro.^.,  32S  S.  E.   Delaware  St. 
John  Fa  Me  r  .Strom.  :U35   BItiisdell  Ave. 
A.  W.  Fields,  im  HiimlKjlt  Ave.   N, 
J.  H-  tlfther  &  Son,  15  S,  tith  St. 
Flour    Citv    Paving   t\i.,    tiVA   1st    v\ve. 

N,   B. 
Franklin   Stone  Sidewalk   Co.,    !¥ifl  K, 

21at   St. 
P.  P.  Gil  more  iHt  8on.   iiS  S    4tb  St. 
J,   W.   Cormati,   :i4iHi  2d   Ave..   S. 
F.    E   Graves,    li:;Jl   S.   !+th   St. 

C,  F,  Hamlin,   liiW  Luml>er  Excli. 
W,   H.   Ihii?-ht,  S23  Ave.,  N. 
Halvorann  t\:   Richards  Co..  510  Globe 

Ftldg. 

Mieha*^l  Han  ley,  3;:»>  Stevens  Avh. 

9.   AI.    Hanley.   2:^7   N     M   Polk  St. 

Heaioti   &  Ellison,    l^^is  4  Ave.,   S. 

Hennepin  Favin;^-  Cu,,  I'M  S,  5th  St. 

Christopher  H 11  ken,  2528  N.  E,  How- 
ard St. 

C.    H.    Hi  lie.   210  Lumber  Ebtch. 

Olnf   H«.ilT,  '^'M}  Lumber   Kki-Ii. 

Porster  James,  717  10th   Ave.,  S. 

John  Johnson,  2732  Franklin   Ave..  F!. 

Bernard  Kavenhoerster,  4hi  14th 
Ave.,  N. 

M.  J.  Kelley,  1439  N.  K.  «>lh  St 

E.   Kneel  and  &  Co.,  :V2n  K.  finnii  St, 


Miifti  ra{K,{fH — Coniin  tuif. 
D     !'".    Kreklnn.  ISlo  X.  5th  St. 
W,    11.    I^immas,  42:1  2d  A\e.,  S. 
C.  J.  Ltar-son  &  Co,.    Ilulm^-s  Hotel. 
W.   M.   Lasley,   SOlIt   Bryant   Ave. 
Letk  &  Prince,  215  S.  7th  St. 
H.  H.  LrfdiJhlon  &  Co.,  213  S.  i>th  St, 
\\\  N.  Lelghton  Co.,  213  S.  ^Ith  St. 
JLilbUr  ^  nfelMOH,  iiiS  ^il   .Ive. 
Bhiton  &  Co.,  501  N.  Y.   Bife  Bldg. 
H.   A-    Lovern,  2822  Byndale  Ave.,  S. 
Lutlgen  dk  Grlttltb  Cl.   745  Washing- 
tun   Ave.,    N. 

A.  K.  ilcCallum,  b25  2oth  Ave.,  S, 
J.  A.  McDougal,  1309  21.st  Ave.,  N. 
Angus  McBcod  Co.,   40L>   6th    Ave.,  S. 
F.  G.  MeMillaii,  4  S.  E.  5th  St. 

B.  MeMillan   &  Co.,  IIS  N.  4ih  St. 
A,     McMuUen     &   Co.,      225   Ht^nnepln 

Avt. 
Miiiiit:i]iolis  Pavinsf  Co..   117  S.  3d  St. 
Minneapolis  Sidewalk  ifc   Pav,  Co.,  52ti 

Boston    Blk, 
Minnesota    Paving:    Co..    Temple   S^ 
Minnesota     Stone    &     Tile  Work^,    S 

KasotH   Bldg. 
Cliu.s,   Mort*e,  619  S,  91  h  St. 
Xelson   Broj5.   Sidewalk    Co.,    22S  Bos- 
ton  Rlk. 
R.  J.  Kess.  503  Rnsaell   Ave.,   X. 
E.    L.   Newell,   2Thi  Cakland   Avt. 
Ei-ieh  Newell,  2716  Dakland   Ave. 
J.  A.  Xorde<-n,  241 U  24th  Ave.,  S. 
Northern    Building    Co.,    :^*^)    Lumber 

ExL^h. 
NinU  I  western    Briek    &     Fireproofing 

Co,,   9  N,   3d   St. 
Northwestern  Muntel    Co..    419   S.  6th 

9t. 
J.   S.   tVDonuell,    'Jl$  ],st   Ave.   S. 
Patriek  O  MalTery,  305  Kasota  Bldg. 
Matthew  Otter,  1216  N.   EJ.   2d  St. 
J.   H.  Owen,  240  Lumber  Exchange, 
l^atkhursi   Pavinjt;  Co.,    S23   Guaranty 

Boan   Bldg. 
Paulson  vt  Lwir.soo.  1704  11th  A.ve,  S. 
Peterson     Bio.s.     Sidewalk     Co..    3008 

Clinton    Ave. 
K.    B.    Pierson,  2^>21  16th   Ave.   S. 
I'lyniouth   Paving   Co.,    T2?<    Plymouth 

Ave. 

Peter  Itoberison,  325  Hennepin  Ave. 
Mag^lorne  Rocheford,   1401   I5th  St,  N. 
W.  F.  Rourke,  2520  Bloomington  Ave. 
Rydell  &  CarlEon,  2114  Dupont  Ave.  X. 
S.   M.   Schaak  &  Co..   15  S,   1st  St. 
M.   J.    Seymour.   1421   N.   t>th   St. 
Miward   Smith,   717   10th    Ave.   S. 
Jeremiah  Smith,  2Si30  S.   Kl.   4th  St. 
Standard    Construetlon    Co..    Lumber 

Exch. 
Standard  Stone  Sidewalk  Co,.  601  Bosi- 

ton   Blk. 
Star    Paving    Co..    12th    Ave.,    N.   W. 

vor.    E.   27th, 
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Wiitneapofis — Coh  tin  ued. 

A.  A,  Swan,  221S  Irving  St. 

C.   H.   Taylor,  1542  N.  E.   Jeflf.  SL 
Michael  Tobln,  2701  Emerson  Ave.  N. 

B.  H.   Tromanhauser,   StHJ  The   Phoe^ 
nix. 

i  Twin  City  Sidewalk  &  Paving  Co.,  221 
'      Univ.  Ave.   N.  E. 

Samuel  Vivian,  1412  E.  24th  St, 

Winston   Bros.,   801  Globe  Bldg. 

John  W under,  843  Lumber  Exch. 
IIONTEVIDIOO— 

Montevideo  Stone  Sidewalk  Co. 
ilOORHEAD- 

C.  A.  CaldwelU 
Emen  Bros. 

L.   Martel, 

W.   H.   Merritt. 
^EW  ULM— 

F.   Nagrel  &  Co. 

Herman  Schapekahm  &  Co. 
DWATONNA- 

C.    K.    Anderson. 

SllaN  Anderson. 

R.    Bur  dick   Paving   Co. 

IPESTONE- 

Geo.   Redmond. 
stED  WING—  s 

Jas.  Dally. 

A.    Danielson. 

H.  Osterlend. 

BtOCHBSTBR- 
A.  G-  Graham. 
Thos.  McCormlck. 
C.  Olaen. 

CLOUB" 
Carl  Kropp. 
Be  has  tj  an   Schaefer. 
Joseph  Schlllinger. 

PAUL^ 

El  G.  Anderson,  671  E  Geranium  St, 
C harks  Andreen,  1237  Cortland  St. 
P.   H.   Bartels,  165  Fuller  St. 
Thomas  Brady,  S41  Selby  Ave. 
P.  Brennan  &  Son,  4^)6  IJndlcott  Bldg. 
Butler-Ryan  Co.,  330  Globe  Bldg. 
W,   A.   Cameron,     173     E.   University 

Ave. 
Dale   &     Bungardner,     501     Bank   of 

Minn.  Bldg. 
E.   J,  Daly,  36  La-wsou  St. 
Geo.   S.   Deeks   &  Co.,   76  Nat,   G.    A 

Bank  Bldg-. 
Patrick  Dolierty,  SOS  W.  7th  St. 
Daniel  Donnelly,  Montreal  Ave.,  east 

of  Snelling. 
P.    H.    Donovan    &    Son,    813   Pioneer 

Press  Bldg, 
C,   E.  Engleholln,  286  Williams  St. 
Eureka  Stone  Co.,   lOQ  Wabash  St. 
Evans  Bro.^.  &  Parker,  33  Nat.  G.  A. 

Bank   Bldg. 
El   S.   Fehr,  306  E.   Pa^e  St. 
Fielding  &   Shepley,   217   W.   Univer- 
sity Ave, 


SL  Pk  M'  f  —  T'f  J  /I  / 171  H IH  h 

Thos.    Fitzpa trick   &   Son,    17   W.   9th 

St. 
Wm.  Foelsen,  S3G  W,  University  Ave. 
G.   R^  Foley,  81?>  Osceola  Ave. 
Foley  Bros.,  9  Gllfillan  Oik. 
C,   A.   Fowtale,   963  Burr   St. 
G.  W.  Godfrey,  356  Van  Slyke  0:>urt. 
G.  J,  Grant,  61   E.  9th  St. 
F.  W.   Grler.Hon,  309  W.   7th  St. 
Joseph  Guertln,  30  Sth  St, 
A.  Guthrie  it  Co..  62  Nat.  G.  A,  Bank 

Bldg. 
James  Hanson,  2S6  E.  6th  St. 
H.  C.   Harmon,   25  E.  Cth  St. 
Hennesay  &  Cox,  205  N.  Y.  Life  Bldg. 
Huebner  &  Son,  imi  Arcade  St. 
Frank  Jackson,  179  E.  Third  St. 

E.  J.  Johnson,  902  Thomas  St. 
Wm.  U  Keefe,  417  N.  Y.  IJfe  Bldg, 
Keough  &  Ryan,  31  Court  Blk. 
Eange  Bros..  537  ^Valmaha  St. 
Fredrick  Leer,  f»81  I^a found  St. 
Patrick  Eeo,   U  Gariield  St. 
August   Lettan,   672  Pine   St, 

A.   P.   Linden.   M   E   5th  St. 
Lindqulst  &  Lind,  34  Pi:.  2d  St, 
R.   J,   Llzee,   7&1  Holly  Ave. 
James   MtClure,     tiOfi     Pioneer    Press 

Blag, 
Peter  McSherry,  623  Wins  low  Ave. 
Qustav  A.  Mattson,  679  E,  Geranium 

St. 
E   E.   Merrill,  118  E.  Isabel  St. 
Minnesota  Stone  Co.,  780  Ramey  St, 
Martin   Moehrle,  59  EI   7th  St. 
David  W.   Moore  &  Co.,  726  Thomas 

St. 
Morris  &  Walt,  Drake  Blk, 
K,   P.  Myhre.   117  Atwater  St, 
John  Nevin,  282  Harrison  Ave, 
Newman   &     Hoy,     ail    Chamber   of 

Commerce. 
Nicholson   Bros,,  2M  W.  7th  St, 
Nickow  &  Dahlnian,  ISO  W-  4th  St. 
John  Norenberg  &   Co.,   669  Western 

Ave.  North. 
Fred  C.  Nor  lander.  411  Case  St, 
Northwestern  Stone  Co.,  186  W.  Uni- 
versity  Ave. 
Wills  Peterson  &  Co.,  156  E.  3d  St. 
William  Porten.     569    Capitol   Boule- 

vartl. 
Portland  Stone  Co.,  95^^  E.  4th  St. 
C.   D.   Pruden,  300  Merrill  Bldg. 
Andrew  Rankin.   484  Selby  Ave. 
A.  J.   Rheault,  386  Summit  Ave, 
O.   Lp.  Rheume,  597  Falrvlew  St.    * 
William  Robertson,  1221  W.  ad  St. 

F.  J.   Romer.   200  Ramsey  St.         ^f 
A.  W.   Rylander,   761  York  St, 

St.   Paul  Bldg.  Co,,  2m  W.  5th  St 
St.  Paul  Cement  Works  <J,  Bachman, 

Mgr,). 
St.  Paul  Sidewalk  Co.,  726  E.  7th  St, 
St.  Paul  atone  Co,,  533  Wabasha. 
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Xat.    G.    A,    Bank 


1..    K.    Shkld!^.    33 

Fettr  Sitm^,  :J3  Nat.  G,  A.  Bank  BIdg, 
Neil   St f wart,   1245  Charles  St 
L^Miuud    StrKkwell,   mi   X.    Fair  view 

Avi  . 
J.  C   Si^Mklart.  n7  Ashland  Ave. 
Wira.   H,  SlcNldan,  fVJ7  Cherokee  Ave, 
CliarleM   Stone,  CIS  Burr  St. 
OJaf  Siindgaard,   571   Broadway. 
P.  H.   Thornton.  22  Gimilai^   ttlk. 
I.  F.  Fostevfn  &  Son,  45<J  Kohert  St. 
Thomas  Wenisch,   411   Raroiix  St. 
Winston   Bros.,   76!+   N.    Priar   Ave, 
ST.   PETER— 
Biogen   &  CoupliE, 

sai;k  center— 

R    L.   Xtwell   &  Co. 
STAPLES— 
Chas.    Batcher. 
M.   {\   Miller, 
STILLWATER- 
Albt-rt    FIrlitz. 

.■^tilllwater  Stone  ^lUetvnlk  Co,, 
larlNOii  A-  !i«find(|islMt.  Projis. 
UiirHiiftttoii   fiiiil   S,    litt   £^ts. 

T\Vt>   HAUBORS— 

t.'hrist    Carlson, 

Nelson    Freeburg:. 

trhafi,    P.   Xordytrom, 

(jecK   Spur  back. 

John  Strom. 
WABASHA- 

Geo.    Buddy. 

J-   H.   Evans  &  Sons. 

H.   Fidler, 

J  no.    Gardner, 

F,    H.    Hard. 

S,   Myrtttus. 

John   Rafter. 
WASECA- 

11  an  good  &  Honald. 

W.    F    Kourke. 
WELLS- 

Schneidtr,  Sihullz  &  Co. 
WIL.LMAT^ 

A,    P,    n<  rut'^^iiii* 

A.    Piorj^UI. 

Chan.    Dahlhelm. 

J.    A.    (Jrane. 
Carl    Felerflon. 
Prlesit  Building-  Co. 


Wl.\oNA- 

I'liElij^  Blasang, 

S.    D.    Van   Gorden. 

H.   J,  Willis. 

Winona   tl'onst ruction   Co, 
WORTHIX  G  TON— 

EI  W.  Cutler. 

BAY  ST.  LOUTS— 

S.   P.   Driver, 

G     tJardeble^,'' 

Chas,  Sawyer. 
lULOXi- 

J.   D.    Barnes   &   Co, 

Harkne.-^s   &   Eis tetter. 

Thompeon  &  Elstetter. 
BRODKHAVEN— 

CI  iris    Lar,'^eii. 
CAXTOX- 

M.    Alexander    &    Co« 

a,   D.    Leitch. 

C-  Oleen  &  Co. 
COLUMBUS- 

B.  H.  Atkfn.son. 
\\\  T.   Christopher. 
L.  J.    Kelly. 

L>.    S.    MeClanahan, 
J.    N.   Prickett. 
J.    P.    Stansel. 
Stansel    Bros. 

C,  Wilson, 
CORINTH- 

T   B.   Dalton. 

\\   A.   Grate. 

:mh  ord   &   Brake  man. 
rjRKFXVIELE— 

J,    F.    Barnes. 

Ernest    Hyer. 
GRENADA— 

E:,   M.   WIi  it  taker. 
JACKSON— 

W,   J.   McGee* 

H     XL   Taylor, 

Well^  ik   Wells. 
MERIDLAN— 

H.   Dabbs. 

C,  M.   Rubush, 

Mr.  Staub, 

A    WImhush. 
NATrHEZ— 

A.  Angelett. 

Bost   i&  Chamberlain. 

L,  M.   Dalgarn  &   Bro,,   112  N.  Pearl 
St. 

Geo.   Hu^oher: 

Ruscher  &  Parent,  304  N,  Pearl  St. 


CEMENT  WORKERS 

¥¥%%¥¥¥¥¥     "■■^■■■■l  Englnaarlng  Magaik* 


Who  want  information  of  practi- 
ral  hel|>,  fitlier  as  to  materiaL^- 
or  m«'(hods  t!an   jfet    it    from 


ihf  iiublicrfitioa   wlilch  stands  as  the 


SiilncHiilkin  Prlot,  $2,011  P«r  Ytir,  leading'  authority  od  .American  Cemeat 
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— Continued. 

Scudamore  &  Son. 
im  Stietenroth. 
iD- 

W.  Worley. 
:?HRISTIAN— 

McDonald. 
McDonald. 
GIBSON— 
Jackson. 

Jorvan. 
/  Wilson. 
BURGt- 

Gregory. 
•nald  &  Shea. 
Parent. 
R  VALLET— 
Kelly. 

Pearce. 

&  Alexander. 
)N— 

Bailey, 
n  &  Ford, 
jsippi  Mills. 
POINT— 
Fullington. 
^A— 
sly. 

)  CITY— 
,  Davis. 
►.    Glass. 
King. 
.  Moore. 
2:0  Newman. 

MISSOURI. 

AR— 

Cowden. 

^ILLE— 

Hogan. 
CFIELD-- 
Richards. 
3WICK— 
Carlo. 

Mitchell. 
Penick. 

r  Zimmerman. 
CR- 
Day. 
V.   Ross. 
ORNIA- 
[nman. 
=lON- 

Barrett, 

Fawcett. 

W.   Hall. 

Marcum. 
s  McClean. 
A..  Moore. 

Pollard. 
W.  Sloan. 
)N- 

s   Chinchen. 
im  Chinchen. 
aton. 
y  Hinkamper. 


CARROLLTON- 
Sidney  Kelky. 

F.  J.  Robinson. 
L.  J.  Shaw. 

CARTHAGE— 

N.   L.  Damon, 

McNerney  Bros. 

Wetherell  &  Co. 
CARUTHERSVILLE- 

J.   M.    Argo. 

G.  W.    Bradley. 

C.  W.  Cratty. 

F.  W.  Phleiger. 

G.  E.  Zimmerman. 
CBNTRALIA— 

Will  Eaton. 
CHILLICOTHE— 
O.  P.  Glore. 
Wm.  Glore. 
Huggett  &  Gier. 
J.   A.  McCarty. 

D.  T.  Peters. 
Geo.  Peters. 

S.   K.  Richards. 
CLINTON— 

W.    H.    Donohue. 

N.    H.    Duff. 

Joseph  Harness. 

P.   W.  Morrissette. 

B.  Taff. 
COLUMBIA— 

E.  F    Arthur. 
H.  C.  Bergman. 
J.  H.  Guitar. 

ELDORADO   SPRINGS- 

J.  H.  Smith. 
FULTON- 

Frances  Boand. 
GREENFIELD- 

N.   Butterworth. 

P.   H.  Hull. 
HANNIBAL— 

Wm.   Camery. 

Chas.  Hanes. 
HIGGINSVILLE— 

L.  C.   Mitchell. 
HUNTSVILLE— 

J.    H.    Minor. 
INDEPBNDENCE- 

W.    W.    Angel. 

Collier   Bros. 

John  K  Lewis. 

W.    M.    Randall. 

Wm.  Street. 

Chris  Tetler. 
IRONTON— 

R.    Hatson. 
JEFFERSON  CITY- 

Ernest  Braun. 

W.  H.  Kolkmeyer  &  Co. 

Jos.  Pope  &  Bro. 

H.  J.   Wallau. 
JOPLIN- 

W.   W.   Fones,  1103  W.  7th  St. 

H.   C.   Hilsabeck,  1202  Grand  Ave. 

B.  J.  Overly,  US  W.  4th  St. 

C.  F.  Schilling,  P.  O.  Box  731. 
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KANSAS  CITY" 

Americati  As^irhait  iV:  :^Iastlc  Co.,  305 
Hall  Bldg, 

AOam  Amisiroiit^  Contracting  Co.» 
ast>4  Koanoke  Boitl. 

J,  J.   Armstrong.  206  Balrd  Bldg. 

W.  D.  AshfJowii,  IP  S.  Jith  St. 

Atkinson  Bros..  721   N,   Y.  Life  Bldgr, 

X   i\   Ball,  1621  Main  St. 

G.   M.    Kantleld.  2JS28   Flnra  St. 

G.  B.  Barclay,  NavEijo  Bldg. 

Barber  Asphalt  PavuiK  Co.,  GITjraltar 
Bldg.    Henry  R.  Kasson,  Supt. 

W.   A.    Boyanl,   IHir!   Holmes*  St. 

E.  J.  Boyd  Pavlns:  (Jt  Construction 
Co.,  S15  Am.   Bk.   Bldg. 

J.   T.   Eroughal.  62S  N.   Y.  Life  Bld&. 

James   Burke,   722  Forest  St. 

J,  U  Cannon.  1S3<)  En  did  Ave. 

Jas.   Carney.   ¥}2l[)  Woodland  St. 

Cheatham  Ac  Stont,  512  Wlillney  BIdff. 

Colyer   Bros..    Grand   &   27th   Sts. 

T,  Li.  Combs,  615  Ind.  Ave. 

Cotter,  McDonald  &  Co.,  TH  Wyan- 
dotte St 

J.  M.  Courtney,   im  E.  17th  St. 

Creech  ^^t   Lei>,  ;W>  X.  Y.  IJfe  Bldg. 

LoulH  Cur  Us,  7<Xi  E.   VMh  St. 

Day  &  Son,  1511  E.   12tb  St, 

P.  A.  Dodds,  220fi  CharltUte  St. 

C,   U   Dunhfuti,   2;^i>»   Halt,   Ave. 

Elk  Asphalt  Co.,   31.^  .\m.    Hank  BIdi?. 

Silas  Emerick,   111   E.   i:nh   St. 

W.  M\  Edwards.  21 M  T^yeenm  Bkl^. 

The   Falk   Co.,   208  Nelson   Bklg. 

J.   H.   Kink,  200  Junction  Bk^fc^ 

Henry  Gerlarh.  2-lth  and  ( 'ypregs  St^. 

R.  M.  <}llle5;pie  Construction  i'o.,  5C»4 
Postal   T&l.    lih%. 

Gflsunlte  Booting  &  Paving  Co..  71ti 
N.    Y-    Life   Bldg. 

L.   G.    Giiiiile,   m\i<  Baltimore  Ave. 

Robt,   Gray,   717  E.  SJth  St. 

S.   J.   Hayde.  .^   Whitney   Bldg. 

John  Henry,   3215  Ixjcnst  St. 

M.  C.   Homji\  lilS  E.  14th  St. 

Moliinsvi  .^  -Mitchell,  1214  Mctin  .St. 

Thos.  Hn.tk.    nno  Kas.  Ave, 

Hoover  tVr  Ahi.^in,  511  K.  T.  TJfi    Fildg, 

J.   S.  Hn]  kins.   lOiu  Union  Ave. 

C.  T.  Houlehau  n.ntracting  Co*,  318 
E.   ;iLh  St. 

Andt'i  \v  Jarckf,  :J<ni  Lyceum  Bldg, 

Char]' ;?  Johnsoti,   :M14  E.  S3d  St. 

F^ed'k  Johnston,  :iii:j  Vine  St, 

Kansas  City  CemLUl  Sidewalk  Co., 
1U7  E.   loth  St. 

Kansas  Citv  &  Oklahr»ma  Const.  Co., 
S17  N.    Y.   Life   Bldg. 

Kansas  City  Stone  Sidewalk  Co..  Pos- 
tal   Teh    Bldx 

Edvvrtrd   Kelly,   1112  Ilarrlsnn  St. 

W,   A.   Kelly.  niH  X.    Y.   Life  Bldg. 

W.   M.   Kenehek,   IW*  Inde.   Blvd. 

M.   L.    Ken  1  en,  '^20  P^lr-ra   St. 

J.   H.  Knapp,  1226  A&kem  St. 


JSff f rtKHH  fiffj—Contiiitfriif. 

K]i;i].]]  &  Coumbe. 
•    l^ainitr    &    Bennlng,      41s     ;^m.    Bk. 

Bldg, 
H.  C.  Lindsley,   1-12;^  E.  8th  St. 
D.  W.  Lynch,  o25  IjTKUst   St. 
Lyncb-Mul Holland   Const.   Co,,   10  W. 

Mo.   Av(\ 
Dennis   ilalloy,   t)Oi>   E.    Hth   St. 
H.  L.  Marks,  800  W,  ;jOth  Si. 
C.    S.    MeBrlde,    Sir»    E,    i3th    St. 
J.    R,    Mclloried.    mi    Heist   Bldg. 
Thos,    McNamara,   :il7   Holmes  St, 
X\   V.  McNarney,  ii^a  Oak  Sl 
Matthew  Menpe,  ildl  Moss  Bldg. 
Adalbert    Meyers,    Troost   Park. 
W,   H,   Middleton.   [»21   E,   3d   St. 
Nicholas  Miller,  3112  Highland  St. 
Mist^ourl  Sidewalk  Co.,  Mass.  Bldg. 
Mirhael  Moran,  340  W.   oth, 

C.  R.  Manger,  mi  Euclid  St. 
Ntvins  &   .lohnson, 

D.  B*   Norton,   2^2i\  locust   St. 
D.  C.   O'Keefe,   IWS  irnlon   Ave. 
Parker- Washington  Co.,  2309  Pa.  St. 
Pelletler  Contracting   tVt.,   lull  Grand 

St, 
IViitUnnd  Paving  (-o.,   .^Ki^   p<.>stal  Tel. 

1  .Idg, 
Ft  ingle     vt     Flow*  rrt  e,     Hll     Lvccum 

Bldg. 
Riley  &  Olive,   Ills  CJran.l   Ave. 
Phillip  Hitchey,    14;iiJ   Cherry   St. 
Isaac  Robinson.  I^m;   I.yeeimi   Bldff. 
Rock  Creek  Natural    Asjihan  Co.,  515 

Whitney   Bldg, 
C,  F,  Rosen  bury.  fHK  E.  14  th  St. 
T.  L.   Rowland.  1225   Vine  St. 
T.  F.   Hyan,   2634  Penii.   St. 
J.   T.   Seddon.   l.^}fi  Centtal  St. 
David  A.  Shanholtzer,  Whitney  Bldg< 
Wm.   Shaw,   311&  E.   i^th   St. 
L.   C.   Slav  ens,   Jr.,    3144   Main  St. 
J.   J.   Smith,  3300  E.    10th  St. 
L.  J.  Smith,  2411  Benton  Blvd. 
SLiindard    Const  ruction    Co.,   20^  Hall 

Bltig. 

V.  B.  Steel,  3328  Troost  St. 

V.  E.  Steen,  1512  W.  mth  St. 

Stewart  Sidewalk  Co..  104  E.  mh  St. 

U'.   H.  Stripe,  101  :i  Tracy  St. 

W.  A.  Summet,  Brighton  and  27th  St 

Taylor   Const rnct ion    Co.,    2C»9  Postal 

Teleg.    Eildg. 
O,   R.   Tlmms,   38:^   Woodland  St. 
Treatrall   Paving?  Co,,  121  W.  8th  St 
J.  T.  Wachs.  1814  EL  11th  St. 
Michael  Walah,  2207   Holmes  St 
J.   H.    Wangh,  1410   Bales   St. 
White  &  Redmond  Sidewalk  Co  ♦  121 

W.  8th  St, 
\\\  A.  Wilson.  20a  Postal  Tel.  Bldf. 
Wilson  &  Lrfinsdale  Cheldley  Bldg. 
G.  W-.  YoiiJHanj?.  Am.   Bank  Bldg. 
KING  CITY— 
Prank  Morton. 
C.    Wlleman. 
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KIRKSVILLE^-       • 

C.   C.  Anderson. 

W^.  L.  Burnett. 

T.  J.  Earhart. 

Stephen  Eggert. 

W.   S.  Murphy. 

Thos.  Sees. 

Geo.  Shaw. 
L.AKE  VIEW— 

John  Rhoads. 
LAMAR— 

Geo.    Liddle. 
LEXINGTON— 

Hair  &  Hedge. 

John  Muliffan. 

Triumph  Press  Brick  Co. 
LOUISIANA— 

Smashey  &  Roberts. 
MACON- 

Geo.    Kohl. 
MARCELINE- 

B.  J.   Patrick. 
David  Porter. 
H.  D.   Porter. 
John  Porter. 
Jas.  Wamie; 

MARSHALL- 
Rose   Bros. 

C.  E.  Thorp. 
MARYVILLE- 

Chas.  Arnold. 

"Will  Compton. 

H.   Elsworth. 

Geo.   Walker. 
MEMPHIS— 

Thos.  Broadwater. 

Witherspoon  &  Martin. 
MEXICO- 

Henry  Myers. 
MOBERLY— 

P.  M.   Lambert. 

John  E.  Lynch. 

G.  A.  Sinclair. 

MONROE  CITY— 
Chas.    B.   Anderson. 
\N'allace   Bond. 
Geo.  A,  Hawkins. 

MONTGOMERY  CITY— 

C.   P.   Evered. 

J.  F.  Evered. 

R.  A.  Sharp. 

Aug.  Staudhardt. 
NEOSHO— 

Chas.  Davis. 

Neosho  Planing  Mill  Co. 
NEVADA- 

A.    L.   Daly. 

Joe  Goodnaugh. 

Theo.  Lacoflf. 

Louis  Landmann. 

Shepard  &  Shade. 


NORBORNE- 
M.  C.  Bidwell. 
Lee  Montgomery. 
Chas.  Roeselle. 
August  Schrader. 
John    Wade. 
PLEASANT  HILL- 
Wm":  Busgard. 
Press  Mason. 
Jam€s  Prater. 
James  Roof. 
RICH  HILL— 
Hiram  Vail. 
ROLLA- 

Hunter  &  Lancaster. 
ST.  CHARLES- 
Frank  Bottani. 
Carl   Bull  &  Son. 
H.   Ehlmann. 
Herman   Hallrah. 
John  Heckmann. 
Jos.  Kurtz. 
F^ed  Reimer. 
Hy.  Schnedler. 
ST.   GENEVIEVE— 
Robert  Abernathy. 
Amadie  Boyen. 
U.  Burkhard. 
Henry  Morean. 
ST.  JOSEPH— 
Daniel  Donoghue. 
Feeney  &  Whelan. 
Helsey   Bros.   Paving  Co.,   118   S.   8th 

St. 
John  Marnell. 
Patrick  Morley. 
Robt.  Read. 
Peter  Swenson. 

Waller  Paving  Co.,  204  N.  10th. 
ST.   LOUIS- 
Abbott-Gamble   Contracting     Co.,    620 

Chestnut. 
Abel  &  Gerhard  Plumbing  Co.,  909  N. 

6th. 
American  Granitoid  Flagging  Co.,  1829 

Park  Ave. 
Asphalt     &     Granitoid     Construction 

Co..   2420  9.    Broadway. 
Holland  W.  Baker,  708  Lincoln  Trust 

Bldg. 
Bambrick-Bates      Const.       Co.,       818 

Chestnut  St. 
Barber     Asphalt     Paving     Co.,     1212 

Chemical  Building. 
Barrett  M/g.  Co.,  1097  N.  9th. 
John  Beiswanger,  1810  Division  St. 
H.   G.    Bohn   &   Co. 
W.   &  D.   Boyce  Co.,  721  Olive  St. 
Bradford  Marble  Co.,   1211-1229   S.   2d 

St. 
Bryan  Brady,  304  N.  8th  St. 
P.   M.    Bruner  Granitoid   Co.,   304  N. 

8th. 
Central  Bridge  Co.,  720  Lincoln  Trust 

Bldg. 
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^7,  hit  i i  i^ — Co  ufitiH i'fL 

Columbia    In  in    Works,    3521 -2o    ElUnt 

Ave- 
AHji-rt  T,  CtHjk.   IT:H>  Ashlanil  Avt, 
( 'umlterlaiMl  ronst.   i  u.,  T21   Olive  St. 
John  R    Dwyor,  4148  Fiiirfax  Ave. 
M.   JL   KaHe,   MiiTf  Penna.  Ave, 
K UK  lit-   Felix.  li*23  Chritt^au   Ave. 
A.    A.    ?"ischer.   81  ;i  fhestnuu 
Jnhti  D.  Fluerkt,  MV^H  N.  Gram!  Ave, 
Fruin-Bambrick  Construction  Co.,  6<>'i 

Chemiral   HuiSding. 
Oeisel  (Vjnstna-tinn  Co,,  Koki*n  B\dg. 
GHntinitv    C'iminI  rtiction    Co.,    7SS4t- 

721    WnlnnriMlit   llhl«. 
Goesae  it  Ht mmer^  BUig.  &  PoTitrart- 

in&  tVi.f  SOT*  Casa   Avt". 
Green  River  Asphalt  Co.,  -I^T  Ha  it  way 

Exchangje   UuMding. 
IF  F.  Gruelzemacher  &  Co..  9yH  Olive 

St. 
A.    Herklntz  &  Smi.  2722  S.  9th  ?t. 
Hill-t)'Meara    Const  ruction    Co..     t«2:]- 

r,    Wainwrip^ht    Building. 
VCm.  F.   Hopkins,  Olive  t^-   1th  Sts, 
Sehnstian   Hug.  2i»22  N.  8arah. 
Jean  Jame.'son. 

Wm.   JolnMon,   472J   AsithiiMl   Avt*. 
F.   H,   KIt'in.  14:^4  Blair  Av^r 
Ge<j.    Kolil,   l^'iiy   Vest    Ave. 
Lasar-Letzig  Mf>;r.     Ct/.,     1124     Was^h. 

Ave. 
W.  W.  Love  &  Co.,  Tin  N,  Vande ven- 
ter Ave. 
Maf^kie  Ceinstriu-tlnn  Co..  4H41   F'asion 

Avp. 
H.   Marqnardi    Mai  hie  iH:  Gi  Jinlle  Co.. 

lU*;  iWth  St. 
Mayhew   &   Graluim,   M*  Coainiercial 

Building:. 
FranHs  MeCaV)e,  411  Olive  St. 
9,   C.    MeCormick  i^t   Co..   W^-M    Koken 

l^uildln^. 
Pa  rlt'k   MeCormkk.  ^T^n  Market. 
J,  J.   McMahon.  SSV^  Eiiston  Ave. 
*M<-tal  (  fre  (Vment  111^  Co.,  rji:t  N.  ihh 

St. 
Mound  City  Construction  Co,,  IJneoSu 

Trust   Bunding;. 
Naugle-ltolc  iinilj  &    Co„    tHl    Century 

BiMTdin^. 
J^ssv   M,  Neff,  4:^17  8l,   l^ula  Ave 
KovuL-iiUte  Pavin.t;   *.:*k,   Room  in.   ^d 

Hour  l^^iultable  lUjildlng. 
IVitritk  O'DonneM,  i^lir*  Wash.  Ave. 
Parker- Bu a sfit'll   Minhiitj     &   Mi'K     Co., 

M   floor   11 V  Pike. 
Pie.kel    Marhle    &    Graiill-    Co..    lEdl-7 

North  Broadway. 
Amerieo  Biitiina.  '3'\2  Ozark  BnildinK^. 
R,      M.      Quigrly    <&     Co.,      2S    Laelede 

i^ulldinjr. 

Rirh   Construction  Co.,  510  Pine  St. 

Rovvland   &      El  art  ma  a,  4470     Fa  h  ton 

Ave. 


BL  L*>H  in  —  f'ti  i}  t  i  ti  H  ft/. 

Pat t ilk   St.   John   Granitoiil   Co.,  1419 

i'irary    Ave, 
fit.   Louis    Bermudez   Asphalt   Paving 

Co..  S»>  Security  BulEtling. 
St.  Louijf  Contracting:  Co..  32  Turntr 

Hundin,e:. 
St.     Loulw       Expanded      Metal     Fit* 

Prooltnp;  Co..  rm  Century  Building. 
St.   Loults   Marble   sJt   Tile   Co.,   12th  & 

<:ratiot. 
Si.     Lnuis    Terra    Cotla    Co..    Lincoln 

Trnsit   Building. 
Sehilltnger  Brothers  &  Co.,  310  Union 

Trust  Building. 
John    C,    !?eholtkr,    2tM    N.    Garrison 

Ave. 
South  Side  Granitoid  (^j.,  21  H»  \\  yom- 

in?^    Si. 
Skrahii^kl  Const,  Co.,  310  N.  4th  St- 
Janie^  t^iewart  &  Co.,  6th  tt  Olive  Sts. 
SLiiVl  jii    Ruckert.   2:124    Kr>se|usko  St. 
F.   J,   Siillivan.    filT   Chestnut. 
A,   K.  T'-rry,  34rd  S.   Grand   Ave. 
Thompsrui  &  Gray.  Wainwri^ht  BIdg. 
R.    L.    Van    Sant,    (;iw.iv(i!i    Commtrdal 

Building. 
Venetian  Mosaic  <jc  Gianitnid  Co,.  SPM 

Ln,  u-st    St. 

Ausust   Voi^t.  180t>  Dolman  St. 
Wade  BroH.  Const.  Co..  2272  Old  Man- 
chester Road. 
O.    L.   AVhiitemore    Mantel    Cl,   n%n 

PlUt. 

F,    P.   Wright   &  to..  Tos  Pine  St. 
Zli;nvTi   Con,st.   t:\i..  :sii4   N.   SBi  St. 
<']irisj      Zimmerman      ^:      Co.,    Watn- 
wrigrhi    Rnlldlng. 
SALEM— 

E.  U    Bye. 
Geo.  Smalley. 

S.VLISBrBY— 

rhns.   Clarkson, 
Si:iJAFlA- 

K.   Hurley   &  Co. 

John  Hyjitt. 
t^ENmCA- 

Ed  Atkins. 

S.   W.    1:1a  lley. 

Vie    Khrheart. 
SIIFLBINA— 

J,    H,    Huss. 

X  W.  Mag;lll, 

W.  T.   MeDaniel. 
SLATER- 

Rlehard    Krwln. 

M.    (.Tallin 

S.    P.    Krause. 

L.    T^.    Meeum. 
SPHlNGFIEI.D— 

F.  Flummer. 
WiHiams  Bros. 

STANHFRRY— 
Louis  VEilIn. 
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ER- 

BLAIR- 

,  Smith. 

Herman  Shields. 

:.  Wadsworth. 

H.  L.  Strove. 

roN— 

CHADRON- 

.  Blew. 

Samuel  Dubel. 

DO— 

Elmer  Longear. 

s  Murray. 

Ira  Longear. 

PER  GROVE- 
Blaikie. 

COLUMBUS— 

Conklin. 
^ssen. 

Mason  E.   Beall. 
Jacob  Glurns. 

ubsam. 

CRETE— 

PLAINS- 

Wm.    Farley. 

Brown. 

Jno.  Kerst. 

Martin. 

E.  Martin. 

DW  SPRINGS- 

Wm.  Megrew. 

McLucas. 

Jno.  Mullner. 

SOR- 

FAIRBURY— 

Bridges. 

D.  S.  Allen. 

Helm. 

H.  J.  Evans. 

MONTANA. 

Rich.  McLean. 
Clint  Richardson. 

DNDA— 

Jacobson.                                     ' 

FALLS   CITY- 

'.  Starr. 

M.   N.   Bair. 

►IAN— 

C.  H.  Hintman. 

Bl-owp. 

W.    B.    Schmucker. 

Dishow. 

FREMONT- 

►loe. 

Phil    P.   Mowrer. 

.  Schwan. 

H.  A.  Pierce. 

ck  Walsh. 

C.  I.  Shawn. 

E— 

Shawn  Bros. 

3  Sewer  Pipe  &  Tile  Co. 

Hinds. 

GENEVA— 

RafEerty. 

R.  W^hitfield. 

Reardon. 

A.  Freeman. 

las  Rowan. 

E.    J.   Evans. 

s   Ryan. 

GRAND  ISLAND— 

em   Asphalt   &   Gravel   Roofing 

Otto  Kirsche. 

ers,  Parsons  &  Boomer. 

Wm.   Scheffel. 

HELENA- 

HASTINGS- 

American   Smelting   &    Refining 

Fred  Butzirus. 

John  Hempel. 

la  Water  &  Power  Co. 

Chas.   Hensel. 

NA- 

E.  E.  Ladd. 

Krigbaum  &  Co.,  352  N.  Main. 

O.  N.  Staley. 

GSTON- 
.   Hamilton. 
ULA- 
Gibson. 

HOLDREGE- 
Davld  Detter. 
C.  M.  Johnson. 

KEARNEY— 

NBBRASKA. 

A.  Cedarholm. 

VND- 

C.  C.  Davis. 

ighe. 

Rlehnrcl    Hlbberd.    3023    Avenue 

J.  Moulton. 

A. 

RN— 

Scott  Bros. 

.   Allen. 
RA— 
.  Burt. 
.  Daniels, 
uepker. 
^ICE- 
Hickman. 

LINCOLN- 
M.  R.  Beman. 

Miles  Callanan,  913  South  St. 

Lincoln  Artificial  Stone  Co. 

John  McDonald,  2850  O  St. 

Sheely  &  O'Shea,  609  N.  27th  St. 

k   Lee. 

NEBRASKA  CITY— 

an   S.    Lehigh. 

Jos.  Burr  &  Son. 

Thomas. 

Prue  &  Shannon. 
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NORFOLK-  f 

E.  A,  Amarint\  ', 

J.  B.   Ifirman,  J 

W.   r..   Ktrn.  \ 

W'm.    Klus. 

H     \V.   MMI-s. 

A.   Morr i sun.  , 

K.  H.  RiynolilF. 
NORTH  Pl^ATTE- 

W.  H.  Johnston. 

Frank  Martin. 

Conrad  Walker. 
OMAHA— 

E.  E.   Barl*r.   MB  Grare   St. 
Barber    Asphalt    Paving:    Cn.,    Dth    Jt 

Jonts  Sts. 
Lee  Baroch.  5Cit>  S.  13th  St, 
Bellamy  &  Hornung-,  IfiU  Capitol  Ave, 
D.  J.  Creedon.  M12  Charlei^  St. 
P.   J.   Ciimmfms.   'A)  Barker  BJk, 
Grant  Paving  Co.,  'Ml  K  t-  RIdg, 
A.  R.  Hot],  2ii22  Burt   St. 
Kata:   &    Cranrlall.     SOJ     X.     Y.   un- 

Bldg. 

F.  J.    Lewis   RtHjfinK   -V:    I^Ifu.   Co.,    312 
S.  16th  St. 

McGee ,  K  n  h  n  i  a  f  i  n  &  ^  Co . ,  Man.   Bl  dg, 
Chalmers   MeWllliarni^,    mft   Bunlt  tie 

St. 
Hugh    Murphy,    Bee    BUly,- 
Omaha  Ga,s  Mfg.  Co. 
Geo.   Parks  ^  Co..   44i  N.  24th   St. 
Frank    Romans,    221fi    N.    2iith    Ht, 
J.  B.   Sniitli  &  Co,,  Ranege  Bhljr 
Frank   WaM^-r,   F-UMi,  N.   3Rth   St. 
Welshans  &   liolbrnnk,  :m  S.  17t  i  St. 

O'NEILL— 

C.  S.    Davis. 
John   Hunt. 

PAWNFE  cn^'- 
John    Co  Id  iron, 
Phmimer   H:   Lyons, 

FLATTSMOrTH- 
Alio.    Mar  I  man. 

D.  M.    Jones. 
Z.   W.   Kr  nntMly. 
Jno.    Kliiser. 
P<ter   U<nland. 

ST.  PAUJ>- 
fMiiraso  Lumber  Co. 
L.    Lardon    &    Co. 

SOUTH   OMAHA— 
Cart«r   Aleox,   13th   and   M   St:^. 

D.  M.  Click  &  Co.,  l!Hh  and  M  Sts. 
Florf-  Ot  Vck,  21st   htt.   9  an  I    H  Sts. 
McDonald   &   Bock,  23d  anfl   J  Bt>\ 
Geo.    I'arks  &   Co.,  441   X.  24lh   St. 
Theodora  Sfhrader,  6bl  S.  2Mh  St. 

TEiTMSEH— 

E,  M.    Attr-rberry. 
■\V'.    TL    Liortun. 


yoRK- 

Gti.     J  laugher ty. 
Geo,    Fair. 
J.    VV.    Moist. 
Jacob  Ziej?. 

CARSON  CITY- 
V.  B.  Crusts. 
W.    G,    Elliott 

J.   JiiliiiHon. 

Z     \N  ifi'ox. 
HLXi 

Burke  Bro;^. 

Caine  &  Shadier,  2u2  Virginia  St. 

Chas,  E.   Ckamh. 

Oon.   E.   Plulcsworih* 

W.   \\\  Shaff. 
VIRGINIA   CITY- 

H,  M.  In  tosh, 

TUu^.   Muchie. 

.\E\V    HAMP;S1IIR£3. 

BERLIN- 

Xaimlcon   Nolan, 

Lirnjs  ilodwlck. 

H.   < '.    Rowell. 

Julni  Steward. 
(TLAREMONT— 

John  McGrath. 
CONCOKl>- 

Goncord   Foundry  Co.,   S  (? handler  St. 

C.  Le    Fellows. 

Ford  &   Kim  ball,    U  S.    Main, 

RnwL'll  &  Plumrner. 
Dt-iVLK— 

J,  a  AbbotL 

E.   W.   Hooi  ur. 

O.    J.    Palmer, 

A,    CojiA  i?r»L*    place      Lumber   Co.* 
IT    *'oi'li*.«i*lio    St. 
LKIUIAM-- 

D.  Chess  ley  &  Ca. 
LAC(*N1A- 

G.    Cook    &    Son. 

T,   J.  Guay. 

H.  S,  Si  one. 
DAKEPORT— 

L.   I>.  llnrk. 

<  >.  r.  Mnzzey. 
MAXC  HESTER— 

FiMnk  A.   Gay. 

Robie   ConBolidated   Concrete  Ca,  S36 
Elm   St. 
NASPH_TA- 

Xashua  Cement  Sidewalk  Co. 

Nashua  Concrete  Co.,  140  Main  St. 

Tardif  &  Bel  lava  nee.  1(M  Tolles  St 
PORTSMOUTH— 

Aader.son  &  Jenkins. 

\y.   A,  Hodgdon. 

J.    R.   Holmes. 

i:.    X.    McNabh. 

.^ngden  Bros. 

H.   \\\  Tiefethen. 


CONTRA CT0H8  AND  LARGE  USERS  OF  CEMENT.           ii9 

KOCHESTER- 

CAPE  MAY— 

W.    W.   Am-es. 

D,    E.    Miller, 

ll.   F.   Howarti. 

M.  C.  Swan. 

SUMERSWORTH- 

DCA'ER—                                                                          , 

AuBU.Hte  Bernier, 

AndPtw   Roderer,  Jr. 

John  C.   Burke. 

Smith   &   Fanning. 

Chas,   F.  Mitchel. 

EAST  iiRANGE- 

J.    W.    Balgrle. 

>K\\    JtiRSEY, 

EL   I.    CoDdU. 

ATI*Al»JTie  liraHL^NLPS- 

B.  Coyne. 

Frank  J.  Davis. 

Jos.    P.    Davis. 

Robert  Erm-ry. 

E.  Doremua  &  Co. 

"W,  W,  LtJOiinnL 

A.    P.    Hamblen   Son   Co. 

Amzl  Quackt^nbiish, 

Prlnji    Bros, 

John  South  all  &  Son. 

E LIZ  ABET H- 

BAYONNB- 

Heiiry   T.   Clark. 

Henry  Becker.  U  E.  4th  St, 

Don<»hue  ^  .McKeon. 

Brady  Bros.,  Ave.  E,  cor  E  22d  St. 

ChfiM.  Ellbaeker, 

T.  J.  BrtKly,  ^52  W.  -ITth  St, 

P.   Fa  ugh  nan. 

W.  John  Buttncr,  &2S  Boulevard. 

Fiizgerald  ^^  Potts. 

James  J.  Colgan,  98  Ave,  C. 

Louis  i^uicn. 

Coney  &  Glibertson,  17  Dmlge  St. 

Ma  the  w  Wade. 

Dennis  County,  2)06  E  22d  St. 

Roljt.   Wilson. 

Jiicot)  H.  Cozlne,  &10  Ave.  B. 

engle:\vood— 

John  Cure.  30  W.  7th  St. 

D.  E.   Barrett. 

Robert  J.  Daly,  14  K  2Sth  St. 

Chn.^.    Brucker. 

Thomas  J.  Daly.  146  Ave.  C. 

Joaei>h   H.    Garrison. 

Daniel  Donovnri,  36  W,  Kith  St. 

Joseph  Thomson, 

Winiani  Downey.  41  W  27lh  St. 

Jnhn   B.    Vanderbeck. 

P,  J.   Fallon.  14  W.  23d  St. 

FREE HDLD- 

WUliara  C,  Farr,  32  E.  22d  St. 

A.   Brown  &  Son. 

George  Ford,  47  Andrew  St. 

GARFIELD— 

Holniej?  &  CogaB,  im  GarheJd  St. 

N.  J.  Construction  &  Supply  Co.,  Ho- 

Etlwin  F.  Keeney,  91>  \V  51.st  St. 

bart  Place. 

Hush    HcCabe,    Boulevard,    cor,    W. 

Troost  &  Co. 

54th  St. 

GLOUCESTER    CITY— 

Bkhard  C.  Mead,  25  E.  42d  St. 

L.  Bowe. 

Martin  M.  Murray,  %  W.  Slh  St. 

Burt  &  OHara. 

Rehill    &    Edwards,    W    &4th    St.,    nr 

Charles  F.  Rincorn. 

Ave,  C\ 

IL\CKENSACK" 

Frank  Russell.  7^»  W.  22d  St. 

Samuel  R.  dimming. 

I^Ulliam  C.  Ryan.  40  W.  41st  St, 

Wm.  H.  AYhyte. 

Spearin  &  Preston,  t;4  R  M  St.      - 

H AC  iv  1€TT ST*  >  W  X- 

Gustav  Slppel.  m  Ave.  D, 

J,  H.  Beatty, 

George  J.  ^Velcher,  U  R  21at  St. 

G,   W.    Smith. 

BELVIDERE- 

HAMMONTON— 

a   W-   Gardner   &  Co. 

ChtiH,   P,   My  res. 

Henry   NkhoUa. 

BEVERLY— 

Edward  T.  Strickland. 

C.    A.    Higgins. 

HOBOKEN— 

BI/J  DM  FIELD— 

Barber  Asphalt  Pavlni^  Q)..  269  Wash- 

E.   D.   Acker  man. 

ington   St. 

M.   J,   C  all  alia  n. 

Commonwealth  Rooflng  Co.,  58  let  St. 

E.    H,   Griffith. 

Jas.  Waddington,  619  Jeeraon  St.            ^^H 

BOONTON— 

IRVINGTON-                                                    ^^M 
John  Ballard,  Osborne  Terrace.               ^^^1 

Tht-o.    RlngUeb. 

JIilRSEY  CITY-                                               ^^M 

CAMDEN- 

W^m.   T.   Ard,   57  Bonner  Ave.                 ^^^1 

Blook  &  Tile  Paving  Co.,  M   Market 

W^m.   H.  Ga utter  &  Co.,  1  Exchange    ^^H 

St. 

Place.                                                              ^KM 

Gran  all  te  Ptiv.  &  *^onst,  Co..  Federal 

John  Hopkins.  492  Centml  Ave.                ^^B 

St„   above  12lh, 

Hudson     Co.      Contracting     Co,»     3«7            ■ 

Wm.   H.  Sherman,  33  H  add  on  Ave. 

Com  muni  paw  Ave.                                            fl 

B.    F.    Sweeten   &   Son. 

JUjuIb  Klrchner.  2&2  Duncan  Avp,                    ■ 

Aaron  Ward.  821  BSth  St. 

Wm.  Ormahy,  IW  Hudson  Boulevard.             ■ 

Frank  .A.  Ward,  6S8  BenBon. 

P,  T.  Plunkett.  1(K«9  Summit  Ave,  »                   i 

H.  F.  VVhJteeraft,  040  Beneon. 

J.  W.  Rehill,  'm  rommunli*aw  Av&' 

4 
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Ji'  rneff  f '  it  if — Cntifiuar'i. 
P.  Sanford  Rnss.  271  Wjish'n  St. 

B.   M.   ik  J.    R  Shanh>     lH  Kxrhaiiii^ 
Place. 

JiUL  (\  Brown. 

ihii.  \V.  A  melt. 

Fn  ik-rU:k   FEtrker. 
LON<;   BRANCH— 

\Vm.   H,   AlexamltT, 

Christian   Brehni 

Peter  Mari. 
MADISON- 

Danif-l  Burns. 
MANASQUAN— 

Newbury  &  Est  ell. 

A.   F.   Vaiinoti:'. 
M  ATA  WAN- 
John  M.  Hul.Hart. 
MITJ.VILI.E- 

Reeves  &  Son. 
MQNTCLrAIH— 

Wm.  Doyle,  Midland  Ave. 

James  B,  Dyer,  Montague  Place. 

Owen   Feeney,   VaUey  Road. 

Donato  Fuscc,  Glenrldge  Ave. 

Karl  I.  Miiller,  Miller  St. 
MORRJSTOWN— 

John  D.  Collm.«5. 

DeiTip.sey  &  Cooney. 

Thos.   Ma  I  ley. 

Sturgls;  Bros, 
NKWARK- 

John  c.  Ahrt^HB,   72  Fair  view  Ave, 

William   Alirtn.^.   U  Peshine  Ave. 

William  Ballard,  Run  von  Ave  &  lOth 
St. 

Bai'ber  Asphalt  Paving  Co.,  763  Broad 
St. 

George   Brown    &   Co.,     374   Belleville 
Ave. 

Chert  Stone   Co.,   Z'>s  Washln*.-Kfu   St, 

A.    H,   Clark's   Sons.    22  </linton   St. 

Coniuioiiwenltli    licinlfjigr      Co„      lf» 
SivinluJi   l^t. 

Conway  &  Co.,  Central  Ave.,  eor,  7t]i 
3t, 

W.  A.   Cull*  fi,  s'2^  Broad  St, 

Jf>hn  S.  Da>^  t^  Co.,   763  Broad  St, 

ilenry  Dit  ksoa.  '22  Clinton  St, 

HeTiry   M.   Doremus,    :<^t  Broad  St, 

John   Uorlety,  IfiS  Pl1i1!>»    St. 

B'}\\i}  ^  Olda,  27  \'an  Wa^enen  St. 

Euatiee  Bros.,  22  Clintun  St, 

Wm,  A,  Gay,  22  Clinton  St, 


diTett  1 1  rf: -  t^rr ft f  itni t'fl. 

Da^fa    narper,    122   N.   11th    St. 

Hartii-^Mji  Constructic*n  Co.,  T4o  Broud 
St. 

P,    H,    Harrrison.   3«i  S.   lith   St  I 

Eugene  B.   Hedden,  22  Clinton  St,  | 

V,  J,  Hedden  &  So]i,  431  t)gden  SL 

J,   G,    Hetzel,   67   Main   St.  ' 

Wni.  J.  Hughes,  112  Beryen. 

Mi. '1  Kiel    Kane,    5T  t?.   i:Uii   St. 

J.   \\\  Drinsing  &  Son,  122  Market  St. 

Geij.  C.  MeBwan  Co.,  238  ^Vaphingion 
St, 

F.   W.   McManus,   22  Clinton    St. 

ThQ8.  J.   Mackinson.  225  S.   7th  St. 

Jaa.  H.  Magulre,  214  Pes^hine  Ave. 

M?iTinfaftnrers*    ContracHng^    Co,,    7K 
Hr.iMd   St. 

Chrirlrs    Marsh.   308  Ogden   St.  ! 

.     Alex    Milmoe.   ST   S.   6th    St. 

Newark  Asphalt  Co,,  1&B  Market  St. 

Newark  Pa^ine  Co.,  SiM>  Broail  St. 

N.  J.  Asphalt  Co,,  7»53  Broad  St. 

New   York    Rooflns    Co.,    19    Division 
St. 

ThuniHs  A.  O" Connor,  S6  Congress  St. 

jose^ph  n?hwald, 
-    Jaojlt   l^eter.   127   FreiinKhnysen  Ave. 

Chas.   B.   Pruden,   ^2  Clinton    St. 

Fiord  C.    Pruden,   22   Clinton    St. 

T.   J.  Regan   &   Co.,    IT!*   Market  Sr, 

J.  J  J.   Reid,   763  Broad   St. 

S.   Rizzolo  &  Co..   I'l  I^jck  St. 

P.  San  lord  Ross,  7S  Johnson  Ave, 

Geij.   W.   RoydhoiiS**, 

Arthur  E.  Sandford,  27  Kearny  St, 

Davtd  P.  Sandford,  1\B  Gar^ide  Sr, 

David  C,   Seymous,   H;4  Market  St, 

B.  M.  &  J.  F.  Shanley,  SfiT  Broad  St. 

,'^titnf1iiri]    PnviiiR    Cn,^   21£    diuton 

W.   il.   Turrell 

Union  Cut  Stone  Const.  Co.,   22  Clin- 
ton  St. 

Peter  Vanderhoft  H:  Riius.   2^5  Bmuii 
St. 

Van  Steenberg  &  Clark,  2i>4  Ogden  St 

F.   U.   Waldron. 

jM>t  |.h  Wells,  SB5  Summer  St. 
NKW  BRUNSWICK— 

Thos.  C.  Cole,  Town  tend  &  Drift  ST" 

Jas.  Gilllgan. 

Radel  &  Shafer. 

T.   H.   Riddle. 


BOOKS 
ON  CEMENT 


PBirB 

H y*li  Hulic  Cement.    By  F.  P,  Spalding. , , , ....  .$2.00 

Portland  Cement.    Ry  Charles  P,  Jamieson , .  1.50 

Clurk's  Haiid-Bot>k  oa  Cenienti*,.. l.<]0 

l\jrtland   Cement:    it.s  Mannfacture,  Te&tingf  and 
Uj^e.    By  D.  B.  IButler.   :ifiiO  pa«es,  Sa  iUustrations  6.00 

.Vnu^cicaii  Cement.s,    By  Uriah  Cmraniings 3.0D 

Siend  reniltittnce  with  order.    Address 

<*"IVIUNlCIPftU  ENGINECRING  COMPANY 
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Lata  more. 
^Bonnell  &  McManiman. 
fohn  R€gan. 
AXGE— 

^rrence  J.   Fell,  Jr. 
Kinehaii  &   E\^erett, 

YRA— 
Joji.  Bishop. 
John   Shade, 
lASSATC— 
Diamond    St«j»ne    Co. 

•atersc»n— 

George  Adsht^id  &.  Son.  4<i  PaJr  8t, 

John    Aenew.    Prlnee   Tor.    Sl.il-:r. 

J.  C.  Balyarat.  i+7  Ward  St. 

Marlnus    De   Groen.    lOS   N.   4th, 

John   I>e   Rittfr,  141   Lawr*  net-  St. 

Peter  De   Huiter»   80  Grahtim   Ave. 

TDowling   Construction   Co..   m2   Paler- 
son  Dyk. 

Richard  Dykstra^  227  Derrom  Ave. 

J,  W.   FergnjHon,    Paterson   XatL    Bk. 
Bldg. 

V".  J.   Gallagher,   174  ItJth   Ave. 

David  Henry  Euhding  Co.,  Main  Cor. 
Smith. 

Martin   Hosan.  387  Grand. 

Christ   Hulwr,   Z  Paterson. 

Internallonnl    Mosaic     Tiling   Co.,    17 
Broadway. 

Christopher  Kelley,  R.   R.   Ave.,   cor. 
Green    Su 

J.  R.   L**,  2  Natl.  Bk,   Bldg. 

F.  J.  Marley,  Romalne  BUlg. 

James  McGulrt.   ISS  17th  Ave. 

McKiernan    &   Bergin,    1st    NatL    Bk. 
Bldg. 

PartJck   McShane,   16  T.ewlle   St. 

A.  Miller  &  Son,  7«)4  Main  St. 

Moore   &   Goble  Co. 

T.  P.  Murray,  1243  Madipon  Ave. 

New  Jersey  Sewer  Pii_>e  &  Construc- 
tion Co.,  ISih  and  Broadway. 

Thomas  O'Brien,  113  Pearl  St. 

Paterson   Construction   Co..    Romaine 
Bld^. 

Paterson  ilaiitel  &  Tile  Co.,  cm  jlain 
St. 

William   RohloJT,  161  Siisst-x. 

W.  J.   Rooney.  47  Park  A\'e. 

JoHeiiti    SImriie,  e47-»  R.  l«tli  St, 

Silk  City  Construction  Co,,  347  Grand. 

A,  H.  Smith.  41-47  Ltifayette  St. 

Louis  Smith,  60  Sheridan  Ave. 

Patrick  St.  Lawrence,  121  Jacks^on. 

Albert  Totten,  24  Hemlock. 
PAULSBORO- 

Ezekiei  English. 

Ch&^.    B.    Henry. 

Chas.    Titus. 


PENNGROVE- 

Chas.   E.   Barber, 

Chas.  Denny. 

John  Harker. 

Adam  Jeso,  Sr. 

Ell  Sirimple, 

X at  ha  II    VV'uud. 
I'EKTH    AM  BUY— 

Donuhue   <fe  Lieavy. 

J  as.   Growney. 

Henderson   Bros. 

A.    Ho ag land, 

Thntt.    l^intan. 

I.  C.  Dslergaard. 

Wogloii  &  Cllricliey. 
PHILIPSBCRG— 

Edw.    Korp. 

Aditm   Martin. 

T.   S.  PurseL 
P  I^IN  FIELD— 

Pa  t rk-k  Ch  ristmas. 
RAHWAY— 

T.    ^.'ovintree. 

Eastman  ^  Trembly. 

Geo,   W,   Heath. 

John   Mel  burn. 

Gh'O,   W.  Moore, 

A,  T,  Ray. 

Chas.  Serimshaw. 

Peter    Tillman. 
RED  BANK— 

William  Sewing. 

Joseph   Swannell. 
RiDGHWOOD— 

Wm,   C.   Munro, 
RUCKAW^AY- 

Gea    E.   Sihofleld. 
RUTHERFORD- 

Edwin   T.    Gulloway,  * 

SALtEM— 

Bell   &   Clamplt. 

Lewi«   Steelman.    59    Wesley    St, 
SOMERVILiJi:— 

John  D.   Hornby, 

D.  J.   Smith. 
SOUTH  AMBOY— 

Jamei^   Collins. 
James   Quinlan. 

soi:th  orjVNGe— 

John  Barrett. 

Htiiry  Becker  &  Son. 

David   Boe, 

Jfjhn  O'Reilly.  Jr. 
SUMMIT— 

J.  Cheflister. 

E,  G.   Dflaney. 
P.  McGowan. 
W^   H.   Smith. 

S.  Wright  &  Son 
TEN A FLY— 

D.  O-  Atwood  &  Co. 
TRENTON- 

Aaron  Hawltyardt  KXTl  S.  Clinton  St. 

Michael  Hurley,  512  Perry  St. 

W^m.  S.  Keihn,  6G  Pennington  Ave. 

XjfwU  Liwton,  4:i2  Hamilton  Ave. 

The  N.  J,  Wire  Cloth  Co. 
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Ttentoii — CtiHlitit/rtl. 
Di  nnb  Roe.  4S3  W.  State  Bu 
M.   F,  Smith.  S2  Gn-  nwood  Ave. 

C.  B.  Wait  on,  107  L;imJ>trtoii  St, 
VINELAND- 

Jthiel    Vaufihn. 

^vkf:ha\vken— 

Giu.   Roman. 
^YFZST  HOBOKEN- 

Johii  Berkley, 

Wm.  G VI lulling.  430  Chrirles  St. 
WP^ST  I/JNG  BRANCH- 

:M'.]tri;ie    V".    Poole. 
%VUUlJliL  HY— 

K  P.  Henry. 

D.  L,.  Pine. 

jrE\l^     >l£3XlCO. 

ALBUQUEHQUE- 

Don  Dickerson. 

Dodd  &  Lembke. 

Jas,  McConiston. 

Rusisell  Bros. 
ROSWKLlL.— 

B.   F.   Daniels. 

DuiinlnK  &   Rasmussen, 

Thos.    Howard. 

Frank  Ee  Roy, 

Geo.  Munro. 

Pearce  &  Bixby. 

D.  Y    Tomllnson. 

>K\V   \OHK. 

ALBANY— 

James  Ackroyd,   12  James   St. 

Albany     Construction     Co.,     Twiddle 
Bldg, 

Callanan  Road     Improvement  Co.,  51 
State   St. 

Collins  Bros.,    Benson  Bldg 

S.  J.   Davenport  &:  Co.,    11  Tweddle 
Bldg. 

Dollard  &  Holler.   ^  State  St. 

T.   lifnry  Dumary,  '^  State  St, 
.  Macnee  &   Rab+.%   »ji>y  Broadway. 

B.  F,  &  P.  W.  Mulderry,  115  1st  St. 

Prescott.     Hurls  ley    &    Callahan,     51 
State  St 

Anton  Wt  11*  r,   r.»j6  Brc^adway. 
ALBION— 

Baker   &  Judson 

W,  a  BuelU 

Ariiinr   Harris. 
Al^l  STL  UD  AM— 

John   J,   Turner. 
ATHENS- 

Theodore  Every  &   Son, 

Harmon  Miller. 
ATTICA— 

Broad  books  &   Ranger. 

Wm.   Toursett. 
AUBCHN- 

Furniss  Bros. 

T.  F.  Walah. 
AUSABLE  CHASM— 

W.  M,  Mooney  &  Co. 


AUSABLE  FORKS- 
J.   L^  J.  Rogers  Co. 
AVUX- 
Henry   Chase. 
Wm.    Clark, 
Upt^on  &  Whisker. 
BALL9TON   SPA- 

Wm.  Clemehtis, 
BATAVIA- 
Cha5.   La  Fountain. 
"\Vni.    E.    Page. 
Ml  Liver  &  Wlnslow, 
W.  (",  Woisey. 
BATH- 
Thos.  H.   Campbell. 
Jolin  Colt]  119^  30  O^iLeva  St. 
Phil  Shoemaker. 
BINTIHAMTON- 
Chenango   Engineering   Co..   160  State 

St. 
W.   A.  Conklln.   99   Court  St. 
Andrew  Douglas,   lli«  LeRoy. 
John  Kelly,  193  Front  St. 
A.    C.   &    EI    A.    Matthews,    47   Court 

St. 
A,   D.  Osborn,  159  Beethoven   St, 
Bt^YLSTON- 

Elery    CrandalL 
BUFFALO— 
J,  L.  Alberger  Sc  Son,  695  E  111  cot  t  Sq. 
American    Contracting:   Co,,   45S  EHi- 

cott  Sq. 
Argentic    Paving   Co.,    353    Lafavette 

Ave. 
Atlas  Contracting  Co.,   47  Main  St 
Henry  Author,  1410  Fillmore  Ave 
Wiuig  Ball.  B2  E.  North  St. 
Charlea  Ballachmieder,  49  Peterson. 
J.  M.  Barnes,  1004  Elk  St. 
C.  P.  Barnwell.  398.  14th  E. 
W.   C    Beek,  1248  Fillmore  Ave, 
Charli  a  Rerrick  Sons,  1151  Main  St. 
H.    i.\    Biddlecome,   412   Perry. 
M.  Birkmeyer,  5  Glenn. 
Black  &  Hunt.  3   Builders  Exch. 
Rudolph   Boie,  30.i3  Smith. 
Arthur  Boulderlng.  392  Herkimer. 
W.    F.    Boysen.    492   Ellicott   Sq. 
O.  W.  Bruce,  51  Best, 
Buffalo  Bridge  &  Iron  Works,  Bailey 

Ave..   N.   8  e  nee  a. 
BufTalo  Getuent  Co.«  tlO  F^rniiklln 

St. 
Buffalo     Concrete     Paving-     Co.,    21^ 

Northampton^ 
Buffalo   Electric   Co.»    227   Pearl. 
Buffalo  Engine  Works,  12  Ferry  St. 
BuiTulo  Expanded  Metal   Co. 
Buffalo   Engineering   Co.,    9   Erie  Co. 

Bk.  Bldg. 
Buffalo  Ferrolithic  Pav,  Co.,  I  Build- 
ers'   Ex, 
Buffalo    Granolithic     Paving   Co.,   ^ 

W,    Eagle. 
Buffalo  Martol^thlc  Fav.  Co,,  93  Erie 

Co.   Bk.   Bldg. 
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Buffalo  Sewer  Pipe    Co.,     77     Tona- 
I  Wanda. 

P.   Burgard.   239  La  thro  p. 
th  Bn>B.,  523  Mooney  Bldg, 
httcher   Bros.,   SS3   Main   St. 
tts,   Callani,   88  Kentucky. 
fftrroU  Bros.,  4th,  cor.  Virginia, 
fe  W.    Carter   &    Sons,    25    Builders' 
[  £ich. 

V.  A.  Case  &  Son,  31  Main  St. 
F.    Chapman    &    Co.,   476   ElUcott 
k- 

J,  Churchyard,    648  Clinton  St. 

nimax  Paving  Co.,  74  Rlvtrside  Ave. 

Cockbum    Bros.   &   Co,,   43   Builders" 

Esch. 

I  Colliery    B^nglneeringr  Co..   43^  Elllcott 

,     Sq. 

[Cooper  He  Hopkins.  350  Niagfara  St. 
t*eter    Cotter,    22    Myrtle. 
Crage  &  Fench,  61  Terrace. 
Cramer  Granite  &  Concrete  Co. 
I  re  scent   Pavement   Co.,  fHi  Erie  Co. 

Bk.  Bldg:. 
In.rk  &    Co.,  316  Pearl   St. 
Aivin  \y.  Day.  5B9  Main  St. 
W-  D.  Dodge  &  Co,.  2i>  W.  Eagle. 
Donnelly    ContracUnir   Ctx.   >!94     EUl- 
eott  Sq. 

C.  Donovan,   1334  Prudential  Bldg, 
Dwyer   &    Huntington.   379   Main   St. 
John   Elsesser,   1183  Niagara. 
Empire  Paving  Co.,  2::  Pomona  Place. 
John  Feist,  111  Ash  St. 

D.  R.  &  H.  Fo^elsonger.  215  Oak  St. 
R.  L.  Fosburgh.  7;^2  Pnideniiul  Bldg, 
G.   E,    Frank    &     Bnx,     44     Buiders' 

EStch. 
P.   H.    Prank,  lliW  Genesee. 
F.  J.   Friedman,  3S  Fox, 
Frontier     Knglne   Works,   Ft   of  m\- 

noi$. 
C.  M.  Galle,  56  Indiana  eh.  nl, 
A,  Gehres,  rJi3S  Filmore  Ave. 
Geis  Bros..   42B  Dearborn  St. 
German     Koc  k   Asp.     Co..     304  D.   S. 

Morgrtm   Bldg. 
John  Gesl,   Jr.,   1  Quarry. 
C.  H,  Gill,  345  Plymouth  Ave. 
J.  K.  Goldstmlth.  2€5  FAiton. 
John  Gorges,  SiiTt  Broadway. 
U  Granacher,   215  Geni'sce. 
Granolithic  Pavlntf  Co..  71  W.  Eagle* 
Grattan  &  Jennings,  Ft  of  Main. 
Grattun  &  Datlmi-r,  Ft.  of  Main. 
Char  If  H  ariHiths,  377  Pro&pecl  Ave. 
Charles^  Gruher,  38S  WaWen  Ave. 

E.  J.    Grupp,   51   Riley. 

T.  e.   Guglno,  80  Trenton  Ave. 
E.  M.   Hager  St  Son,   141  Elm. 
F   C.   Hardle,  121  Peckham. 
Jamei-i   Hall,   IDS  Weat   Ave. 
Hall    &    Sons,   6S  Tonawanda. 
Hand  &  Greenberg,  7  Erie  Ca  Bk. 
Bldg. 


li  njifr  to —  Co  tit  itt  uetl,  / 

Henry  Harden,  287  Northampton. 

Louis  Harlerecht,  S14  Mutual  Life 
Bldg. 

Harrar  Construction  Co.,  »8  Coal  & 
Iron  Exch. 

Henry  Hartke,   252  Humboldt. 

Henry   Hecker,   206  Dearborn. 

William  Henrich  &  Sons,  193  Spring 
St. 

T.  L.   Herman,  257  Riley. 

Hilderbrandt  &  Frank,  192  Best. 

W.  Htngoton.  87  Erie  Co.  Bk.  Bldg. 

E,  M.   Hinman.  1570  Seneca, 

E.   D.  Hofeller,   1655  Main  St. 

Daniel  Hotallng,  365  Conn  St. 

T.  L.  Howells,  33  Brlgga  Ave, 

Hughes  Bros-  &  Bangs,  910  D.  S. 
Morgan  Bldg, 

Iroquois  Iron  Works,  173  Maiden 
Ave, 

Peter  Jochin,  320  Johnson. 

Johnson  &  Co.,  Abbott  Road  &  Buf- 
falo. 

Louis  Juhre,  30^1  Moselle. 

WlHiani  Kadan,  119  Hamilton. 

Kehr  &  Felton.   Ft.  Church. 

George  Kempf.  »9  Locust. 

John   Kilvington,   143ij   Niagara. 

J.   A.   K!eln.  170  I^fayette  Ave, 

G.  L.  Knight,  327  W.  Delaware  Ave. 

Albert  Krause  &  Son,  24  BnUdera* 
Exch. 

Philip  Krelsher,  48  Wasmurth  Ave. 

Carl   Kreuger.   112   Davey. 

Edward  iirohn,  313  Loepere. 

Henry   Krohn,   212   Kingsley. 

John  Krohn.  214  Northampton. 

Michael  Kruger,  74  Arnibruster. 

A.  E.  Kurchhoff,  377  Guilford. 

Lake  Erie  Engineering  Works,  Chi- 
cago  &   Perry. 

John  Lannen.   667  Oak  St. 

I^ncaater  Brick  Co..  &5  Franklin  St. 

Wm.   Larkin.  4Ifi  Edieott  Sq. 

losiah  Deard,  :m  Military  Bt 

Leh  <fe  Co.,  B.  Mich.  &  Ganson. 

Frank  Leppert.  91  Mills, 

Herman    Lohrkc.   120  Sherman. 

Fred  Luedeman,   510  High  St. 

C.  E.  Lutzman,  4()9  Riley  St. 

a  W.  Maltby,  1  Maryland. 

Chas.   Maguvero,   253  Court   St. 

P.  W.  MeDermott,  3fJ9  Normal  Ave. 

McDonnell  &  Sons,  S5S  Main  St. 

McDonough  &  Eustea,  Carroll,  G 
Van  Rensselaer, 

George   Manug,   35   Mortimer. 

Louis  Marburg.   31   Church. 

J.   L.   Mehler,    257  Lemon. 

Joseph    Metz,    292   Elm. 

W.    F.   Metz,   146   Sherman. 

Fr«d   Metzler,   227   Ludington. 

Daniel  MlUer,  134  Best. 

John  Miller,    S02   Best. 

E,   R.   Miller.   4%   Northamntan. 
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H-  nr.v   MiUer.  2-\\\  Kehr. 

E.  \\  .   illtrht'll   I^l^  Dewey  Ave. 
G,    \\\    M^  nie,    \\\    177    E;lk. 

G.    \\\    Miiiris,   :?02   EHicott   Sh 

Mtisii-r  tV   Summers,   i:26fj  Sttitcs^i. 

J.    G.    MLii^hy,  273   Conn. 

Lmiis  Xtvv,  5S  B  St. 

Jui^eijh  Ntumer,  2070  Del.   Ave, 

P.    \V.   Ncj rum,  t>2  Cary  Si. 

Daniel  O'Leary.  325  Vrtii  Ren&tseltar. 

A.     UNfin     &     Brof-,,     411     Muoney 

Bldg. 
Michael  Pnrfulowskl.  72  Herk. 
GeoFKe   Parks  &   Sotit*.   217   lr>th. 

F.  L\  PerklnM.  mi  Erie  Ct:».  Bk.  Bldg. 
F,   B,   Pkkering,  71^;  7Lli  Si. 
Porilaiul  Stc.mt"  Co.,  ft,  J^Tsey. 
Power   IrslnlUnion  IN).,  :2<K  Main  Si. 
J.  J.  Pyne.  AK^i  Corn  wall  St. 

Qiieen  Clly  Engineering  Cu.^  Perry  & 

Miss. 
Queen  <'ity   Cut   Stone  Co.,   M  Goofl- 

rieh. 

W,  A,  Rappic'h,  2i'*>.1  Main  St. 

C.   R.   Rauch,  7HS   HurjiboEat.  ^ 

H.  J.  Reiiliuith,  .^17  MiiUuVI  IJfe  Bldgr, 

Jaseph  Rlthter.  \>^\  tllt^nwood  Ave, 

Jaeoh   Ritzman,   1121   Klllcotl  Sq, 

Lrcirentz  RitzniEUi,  \\^  Eaton. 

Rogtrs  OniHlruclloti  Co.,  81   E^'le  Co, 

Sav.   Bk.   BldK. 
R.    C.     Rohile.    4W    Berlin    St. 
William   Rohfle,  r,2  Berlin  gt. 
Charlfes    HuhEoff,   rtn   Bardol. 
K.   H.   Bmos,  :m  Elm. 
I 'has.   Rownnaek,   2{>  Girard   Pi, 
Riimrill  &  Carter,  1   Builders^  Exch. 
C,    A.   Riipfi.  47   E.    Clica. 
Stephen    Ryall,    ;ttl    Sweet   Ave, 
Joseph  SaKt'den,  499  B'way. 
W.  C.  Sandel,  138  Mastenv 
W.  M,  Savage.  FiOT  Pmsp tot  Ave. 
llmry   Sehaefer's   Sons,   iiTS   ?:im. 
Slchirman  Brow..  luS  Sycaniore. 
Schmidt    Brni-..   3   Builders"    Exeh, 
Matthew   Fehusier,   ^   Bur  I  is  Avp, 
M»  L.   Bt  Sivvartz,  6ti9  Main  St. 
Robert  Seihrri   i^  Co..  KM)  Prndential 

Tile  Ri.ehllng  Cn rLsfna-tlon  Co,,  96 
Erie   ro.    Bank    Pld^', 

GeurgL    Shaat   r.4T    11    LTtica, 

P.  G.  *c  G.  H*  SikeN.  ^71  Eincott  S^j. 

Joseph   Sireee,   lo7   A.^h. 

^.   F-    Stahell,    IKi't   Niagara. 

C.  E.  E,  SteimwarhP,  Del,  and  Fill- 
mure   Avti?. 

Fred   Stejihan,   ^25   Waiden   Ave. 

Jameti  Stewart  &  Co.,  732  Prudential 
Bid  ST. 

Stokes   Bros.,   ri«Hi   Mo<iney   Bldgr. 

VViiliam  Thomai',  liSii  West  Ave. 

J.   H,  Tilden,  12  Henry  St, 

Theo.    TuHkou??kl,   Z'*    Koseiu.vka. 

Anthony  Vallman,  1>1    Purdy, 


\Uu*r  Paving  Co.,   1112  Penna.  St 

C.   F.    Waidorf.   341    Crlean. 

C.   J-   Waldow.   535  Mooney   Bidg. 

Walirldge   &  Co.,   3J.I2  Main. 

.James  Ward.  58  Commercial. 

.1.    C.    Watson,    16   Biniders    Exeh. 

C.  A.    White.   367  Normal   Ave. 
John    Wiegang,   27   Siilway. 
Williams,    McNaug;hton    ^    Bapst,  m 

h.   H.  Morgan  Bldg. 

Thomas  WUaon.  Ill  Grote. 

Wisttoni  Paving  Co.,  24<^  Terrace  St. 

J,  A.  Wolsiey,  S77  Main  St. 

Yamerthal  Stone  Co..  LJGU  l^eroy  Ave. 

Charles  Young,  im^  Smith. 

Robert  Zacher,    isr»   Enialie. 

Andrew  Ziegler,    PJi    Edward. 
CA,M1>EX- 

rhas.    i^lanchard. 

Harvey   Coy. 

Geo,    Shuslei, 
<'ANANDVIGUA— 

F.  X.  MeNulty. 

Hugh  Smith. 
CAXTSTEQ— 

Kdwin  Foster. 

E,    L.   Gray. 

<  >.   P.  Jeffers. 

D.  S.   Powell. 
<  ANTON^ 

Gardner  &   VeKch. 

Henry  Bohaon, 
CA  in  I  i  AGE— 

Xnah  Chamberlln. 

Jons  iii  Simmon,^, 
CATSK'il.L^ 

Jas.    Cnoke. 

Geo.    \^^    Hold  ridge. 

E.  Lampman. 

4  HATEAUGAY- 
Hi^h    Falls  Pulp  C^o. 
(LYDE— 

C.   A.    Lux. 
COBLBSKILI^ 

Stanton  Courter 

H.    D,    Karkee    ik    Co, 

i"har|i/s    Linster, 

Wniirtm   Murphy. 
i;i  dRiES— 

John    W.    Flynn. 
COLD  SPRlNCr— 

J.    M,    Cornell, 

G  ree  1 1  e    C r o  ok  s  t  on . 

Wiiliam  H,  La  Due. 

COOPERSTOWN^ 
Jnhn  C,  Smith, 
Chas,  Tuttle, 

COBINTH— 

E.   J.   Sturdtn^an  &  Son. 
CORNlX(^^-^ 

T,   Bradley. 
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)— 

;srarfleld. 
win. 
igher. 

ne. 
K>druff. 

t>cock. 

&  Howell. 

.  &  Bisbee. 

Hips. 

aiRY- 

on. 

lis. 

•t. 

LLE- 

ow. 

k  Snyder. 

\ — 

lUard. 

lidel. 

eister  &  Son. 

.Ider. 

ogan. 

JRORA- 

lary. 

jre  Pratt. 

AMPTON— 

.  Eldredge. 

Qrlnshaw,  Jr. 

Jones. 

kr- 

Allington 
io  &  Neagj 

FIA  fcSg^t,  523  Harper  St. 
row  &rCo. 

EtOrvIaloney. 
rt«    &  Co. 

Sdler  &  Co., 

q:owell. 

Liongley. 

I^  ON  THE  HUDSON- 

&  Ayers. 

ones. 

)WARI>— 

&  Sundstrom. 

LAIN- 
sndorf. 

riA- 

"•itzgerald. 

r— 

Bradley  &  Co. 
3  &   Smith, 
rk. 

Ross. 

X)— 
Cone. 
Torbes. 
Leonard. 
1  Manion. 

Bmerickc. 


,  336  E.  Water  St, 


GLENS  FALLS— 

James   Anderson   &  Co. 

John  Reilly. 
GLOVERSVILL^>- 

Baker  &  Judson,  60  N.  Main  St. 

A.   M.    Banker. 

J.   A.   Delaney. 

Kirk  Dutcher. 

A.    L.    Henry. 
GOSHEN- 

W.    C.    Altman. 

George  Klpp. 

Joseph   Weir. 
GOUVERNEVR— 

John   Campo. 

H.    H.    Post. 
GOWANDA— 

A.   F.   Clark. 

Carl  P.   Randall. 

J.  E.   Van  Deusen 
GRANVILLE- 

P.   Gravalln. 

Alonzo    Nortjn- 

L.  Weint^rg. 

'^      Jas.  H  Baldwin. 
HERKIMER— 

Clinton  Beckwith. 
Harter   &  Lewis. 
R.  B.  Lewis  &  Co. 
John   H.   Nelson. 
HICKSVILLE- 
Sebastian  Braun. 
Adam   L.   Dauch. 
Jobn  Klfrlng;. 
Joseph  Hassemann. 
August  Schlinim. 
HOOSICK  FALLS— 
L.   E.   Buckley. 
Corneulis  McCaffrey. 
William  Carey. 
HORNELLSVILLB- 
E.  Y.   Butler,  27  Ransom  St. 
John  Feehan,  6  Mizabeth  St. 
G.  W.   Prentiss,   256  Canisteo  St. 
W.  H.  Shink,  5  Smeltzer  Ave. 
I.  M.  Stevens.  N.  Ransom. 
Eugene  Tucker,  86  Seneca  St. 
S.   L.   Tucker,   25  W  Genesee  St. 
John  Wing,  Thacher  St. 
HORSEHEADS— 
Ezra  Howell. 
Howell  &  Botsford. 
Jackson  &  McKee. 
Ira  B.   Payne. 
HUDSON— 
John  Fitzgerald. 
Dennis  Hester. 
Smith   Patterson. 
Shute  &  Rightmyer. 
HUNTINGTON— 
Bunce  &  Holmes. 
D.   S.   Ireland. 
IRVINGTON— 
Dinkel   &  Jarrell  Co. 
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ITHACA— 

Joseph  Campbell. 

Briseoll  Bros.   i*t  Co. 

O.  D.   Edwards. 

-Joseph   Fowler, 

Eeiit>en  Gee. 

S.  M.  Oltz. 

Chas.    Wanger. 
JAMESTOWN- 

Gus  BurUn. 

John  W.  Hassler,  106  E.  8th  St. 

Jamestown   Constrttclkm  Co. 
-JOHNSTOWN- 

i^iorvlo   Gurrie. 

<5.    H.    Howarth, 

J,    11.    Howartb, 
JONE3S'   PDINT- 

JaiMws  A.   Dfigroat, 

R.    J.   McNally.     ^ 
Frescott.   Buckley^  Callanan. 
KINGSTON- 
Campbell   &   Derapgey.^ 
Darling  Bros. 
Wm.  S,  Green. 
F.    H.    Griffith. 
I^KE    PI^CLD— 
R.   W.   Cllfrotdl. 
Seth   Johnson. 
I^NCASTBR- 
J.  O.  Garretson. 
Samuel  Walter. 
LANSINGBURGH- 

Northern  N.   T,   Asphalt   Pav.   Q> 
LE  ROY- 
Connors  &  Dillon. 
H   Sherman. 

LESTER9II1RE- 
M.   S.   Hotchklss. 
LtrTTLtE   FALJ^S— 
H.    M.    Boyer. 
Huilinan  Bros. 
a   D.    West. 
X.OrKPORT— 

M.  J,  Crowe. 

Frank  J.  T^  Valley, 

PalHt'k  F.  Niland,  2fH  Washington  St. 

C.   N,    StaJiithorpp   &   Co 

i:\  B.  Whltmore. 
LOWVILJ.E— 

James  T.  Campbell. 

Thos.  M.  McCabe. 
LrYONS— 

J.  J.  Plnnegan. 
MAL,ONE>- 

C.  Board  way. 

Wm.   Lynch. 

O.  Moore. 

O.   W.  Vaughan, 
MAMARONBCK— 

W.  F.  McCabe. 
MASSENA— 

T.   A,   Gillespie  Co. 

Keyeii  &  Moore. 


MATTEAWAN— 

Taylor  &   Holt. 

Schuyler  TlUmon. 

W.  C.  Warwick. 
MEt::HANICSVlCLt:- 

Fulltr  &  Waite. 

The  Hudson  River  Power  Trana 
:^lon   Co. 

Warner  &  Madlgan, 
MEniNA- 

Stanley  E.  Filkins. 
MlDDI^ElXiWN— 
'    Luther  Barber, 

Crane  &  Giles. 

Doiioly  -.t'  Delhf. 

Robt.  Ltwis. 

a.  IL  White. 
MOHAWK— 

Brown  Bros. 

John  Morrell. 

John  Quarkenbush. 
MONTOUR  FALLS— 

Wm.  Mallet!*-. 

W.  Swarthaut, 

Jos.   K.  Young  &  Son. 
MOUNT  VERNON— 
^^Ca^twri«hl  i&  Ken  Ion. 

John^^^'"  ^'  ^'^^^^^ 

Westeh^^^f  ^,  ?^^1^^  ^^°^^^»  Co- 
NELSON  Vi/:*'^ 

Martin  Ailamti'L 
NEWARK-  ^        . 

Schattner  ^  Glni.  "  '^''^ 

Chas.   F.   Schunian  -> 

Jobn  F.   Con  very,   108  MLr-  q^ 
Steele  Harrison,  97  Du*  vteW  li 
Robt.    Huddleson,    m  Ba^  ^ 

race. 
Hugh  McLernon,   209  3d   ^ 
John  MeNeal.  JtJi  Jolmston 
\\  Illiam   Sager,   IS  William 


304   First   St* 


BOROUGH 


James    Stewart 
NE^VMAN— 

Geo.   T.   Chellls. 

C.  N.   Davis. 

Edw.    Kennedy 
NE^A'   ROCHELI^- 

Galgano    Bros, 

F.    W.    Molloy. 

John    New   &   Son 
NEW  YORK  CITY- 

BROOKLYN— 

Andrew  R.  Baird.  3S  Hooper  St. 

John  Bray.  40  Court  St 

^^^l^Z^^'^^''^  Sidewalk  Co.  3d 
i-joyt  sta. 

Thos.  F.  Byrnes,  419  Park  Place. 

?;«H  ^S'*^*"  &  Co.,  28  Court  St. 
Castle  Bros.,   58  Lott  St. 
Cody    Bros.,   354   Park   Ave 
Cranford  &  Co..  524  St.  Marks  Ave. 

r^ni     f^  S'^T"  ^^^  Washington  S 
<^haa.    A.   Cregln,   350  Pulton   8t 
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at}/ — HnfuK'ff/  ti—Cotiliu  uetl. 
,   Cronin,  S>73  Clinton  St. 
50.  39  Sherman  St, 
aJIy  Co.,   m  Court  St. 
McLean     Construction     Co., 
Ive,   &   S.  tith   St. 
1  Bros..  449  Columbia  St. 
onovan,  t»14  Union  St.      . 
egnan,  15 H  Fulton  St. 
Fartel,  2Su  Eldert  St, 
Bber,  165   Stockholm   St. 
hie      Stone      Co.,      Arbuckle 

lynn,  1S7  Montague  St, 
Bnner    Fire    Proof     Flooring 
Jriggs  Ave.  &  N.  Sth. 
jh,  241  Emerson  Place. 
B'urey^  1S6  Remsen  St. 
Oil] en.  1127  Wllloug^hby  Ave. 
Graham,    85th   St.,    near   22d 

stves,  1076  5th  Ave/ 
reene.  350  Fulton  St, 
inna,  S15  Classon   Ave, 
fc  Maguire,  485  Flatbush  Ave. 
Granulate    Paving    Co.,    1053 
Ic  Ave. 

art,  4th  Ave,  &  DeGraw  3t. 
Oman,   lOG  Debevoise  St. 
uneasy,  H6  Troy  Ave. 
iesterberg,   41  Grant   St. 
Horan,  ^i  Tlllary  St. 
&  Gray,  192  Douglas  St. 
ordan,   277   Iteep  St. 
aaguire,   193  Hillary   St, 

MaJlUe,  1239  Prospect   PI. 
[LDermott,  153  Front  St. 
McGarry,  186  Remsen  Bt. 
McKeever  &  Co.,  371  Fulton 

jNamee,  16  Court  St. 

Itan  Rooting  Co.,  52  Franklin 

Hies  &  Son,  E.  N.  Y.  Ave, 
3.  Mitchell,  7M  De  Kalb  Ave. 
ifock,  SI  Debevolse  St. 
>ran,  1431  Fulton  St. 

Moyer,  1101  Park  Place. 

&    Co.,    123   Hoiie    St. 
rk  Tiling  Co,,  70  WUlou^hby 

rk  Vitrified  Tile  Co.,  79  4th 

L.   Nolan,  887  Hancock  St. 
k  Gorman,  301  Douglas  St. 
Hara.  26&  Windsor  Place. 
O'Rourke.  ISfi  Remsen  St. 
terbeln.  26  (33urt  St. 
Fatta,   61  N,   14th  Ave. 
,  Paxton,  846  Putnam  Ave. 
flaum,   3S1  52d  St. 
jckeiwaldt.  725  Lit>erty  Ave, 
'utnam,  o2d  St.  and  3oth  Ave. 
i«    A    Smith,    IT-IO    .^tnth 

j^nor.   153  Kosciusko  £lt. 


i\retf'  Ynrk  i'itif—Iirt)ok!yH—CfmtifKW<i* 
Reliable  Roofing  Co.,  367  Prospect  St» 
Harrison    Rockefeller,     7&5    Flatbush 

Ave. 
M.  Schneider  &  Son.  144  2lst  St. 
Schratweiser's,    426    3d    Ave. 
Bern  hard  Schubert,  2&2  Tompkins  St. 
Matthew  Smith  &  Son,  143  N.  8th  St, 
Clinton  Stephens  &  Son,  662  Lafayette 

Ave, 
Wm.   P.  Sturgis,  608  Park  Ave. 
EXlward  Thaltielmer,  186  Stanhope  St. 
Wilson  &  Balllie  Mfg.  Co..  93  9th  St. 
NEW  YORK  CITT:^     BOROUGHS  OP 
MANHATTAN  AND  BRONX— 
Abbott-Gamble      Contracting        Co,, 

Times  Bldg. 
American  Sncauatlc  Tiling  Co..  Ltd., 

1123   Broadway. 
Anderson- Murphy  Co.,  14  John  St. 
Atlantic  AJcatrajj  Asphalt  Co,,  57  E. 

&9tli  St. 
The  Asbestollthic  Co.,  9o  Nassau  St. 
Matthew  &  Jas.  Baird,  337  E.  63d  9t. 
Jas.  E.  Baldwin,  1123  Broadway. 
Job.  W,  Barton,  Westchester. 
Batteraon  &  Etale. 
Eehnke  &  Cordes.  iWt  Forest  Ave. 
Henry  Beldeu,  31  Broadway. 
John  Berkery,   11  William  St. 
H,  F,  Blnswanger,  1  Madison  Ave. 
Boiler  &  MeGaw,  71  Broadway. 
Alfred    Boote,    124    W,    33d    St. 
Wm.   Bradley,  53-4  W.  4Sth  Si. 
Bradley  &  Currier  Co. 
P.  P.  Brennan.  1748  Wash.  Ave. 
A.   A.   Briggs,  19  E.  13ftth. 
F.  X.  Brosnan,  146  W.  74th. 
Bureliorn  &  Granger,  136  Liberty  St. 
F.  S.   Caldwell,   114  5th   Ave. 
Cambridge  Tile  Mfg.  Co..  115  Worth. 

St. 
The  H.  B.  Camp  Co.,  Park  Row  Bldg. 
M.  Caravatta, 
Cataract   Construction   Co.,   35     Wall 

St. 
Chapman  &  Fitch,  263  Broadway. 
City  Wastes  Disposal  Co.,  874  Broad- 

way. 
John  Claffy's  Bona,  4S  Dey  3t. 
L.  Russell  Clapp,  52  New  St. 
Geo.   A.  Clark,  243  Broadway. 
Clark  &  Bailie.  133  Park  Ave. 
Clark  &  Co..   100  Broadway. 
Chas.  W.  Collms,  Webster  Ave.  and 

E.  166th  St. 
Chas.   H.   Colman  &  Co.,   2iJ7   Broad- 
way. 
Commonwealth      Roofing      Co.,      374 

Broadway. 
Conover   Fireplace     Mfg.     CO.,   9   W. 

mu.  St. 
Consolidated  T^high  Slate  Co.,  o74  W. 

Broadway. 


ONE  OF  THE  LARGEST  SPECIAL  MAGAZINES  PUBLiSHED  AT 
THE  PRICE-140  PAGES,  MONTILY,  AND  $2.00  PER  YEAR 

SOME  EXPRESSIONS  REGARDING  IT 

FROM  LEADING  ^EWS^FAPERS 

Municipal  Engineering  ts  one  of  the  most  yaluable  technicaJ  jnagaz.ines  of  the  age. 

—Sacramento  (Cal)  Record- Union. 
Municipal*Eno]neerihg  is  a  model  high  standard  publication  that  steadily  improves. 

^Milwaukee  Sentinel. 
MtTNiciPAL  Engineering  is  an  excellent  m^^^zme. — Hartford  Courant. 
Municipal  Enginbbring  is  aJways  practlcat  in  its  solution  of  problems. 

—Diiroil  Free  Pn$s. 

now  IT  iS  PRAISED  BY  READEHS 

Wllliain  Nenmaii.  dly  Cngineeriif  WindsorrOfit.; 

"1  could  not  get  along  very  well  wilhoul  Municipal  Engineering. " 
J.  H.  HanlVt  Con&uUifig  I  ngtneer  for  Municipal  and  Sanitary  Work ; 

"!  find  Municipal  Engineering  Magazine  mostysefuJ;  in  fact,  indispensftble." 
AIcK  Tbaoison,  Jr.,  Oil  City,  Pa. : 

"1  have  gained  much  valuable  information  from  Municipal  Engineering." 
jlokwrt  Y.  Ogg,  Secretary  Board  of  Public  Worka,  Detroit,  MJch.s 

"Municipal  Encineeriwg  Magazine  is  so  highly  appreciated  by  aldermen  and  other 
visitors  to  this  office  that  we  have  to  keep  our  copies  of  them  under  lock  and  key  to  keep 
them  from  beine  spirited  away/' 
JoB4>pli  Witliiiigtoiii  Matloon,  ML: 

"MuNtcEPAL  Engineering  Magazine  is  the  best  of  its  kind." 
Scott  Hay«s.  Chamberlain,  5.  D.: 

"You  are  doing  a  splendid  service  ajid  puttlne  out  a  fine  work," 
Geo.  P.  Jenkins,  Washington,  Pa.; 

"Municipal  Engineering  Magazine  Is  a  good  thing.   Sorry  I  did  not  knew  of  it  before 
this," 
From  Sacrsmeoto  (Cal. }  Record-Union  i 

Municipal  Engtweeking  has  often  been  pronounced  In  these  columns  the  most  useful, 
practical  magazine  of  the  age,  and  we  adhere  to  that  judgment." 


$2. 00  per  year*    The  sooner  you  order  ft  the  more  you  gain* 


MUNICIPAL  ENGINEERING  CO. 
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loiidated   Telegrapli   &   Electrical 

bway  Co.,  55  Ouane  St, 

^.   &  T,  "Cregin,  44  and  It^  Bri.#ad- 

■full  A  Sons.  165  W.  2:^  Si, 

::ulver  Co.,   170  Broadway. 

,  D.  Crimmlns, 

).   F.   Cunningham,   foot   W.   li^th 

.  P.  Cunningham,  247  E,  83d  St. 
\  Curran,  4S  Dey  St, 

M,   Cushln^',   458  W.   165th   St. 
Idson   Son's   Marble  Co,,   250   Uth 
e. 

flon  &  Archer,  23fi  E.  3oih  St, 
Is,   Reld  &   Alexander,   127  EL  23d 

i.  H.   Deiins,  71  Brfjadway. 

lard  Deeves    &     Son,    Broadway 

d  Duaiie  Sts. 

"nen-Mel>an  Conat.  Co.,  1  Broad- 

ipsey  &  Konspinskl.  1454  Ams ter- 
ra  Ave. 

ton   &   Co.,    43  B.   23d   St. 
.   H.   Dewey,     Stli  St.,    Williams- 

F.   Doak,  500  W,  153tl  Si. 
.   Doolittle,  31  Nassau  St. 
ce  &  Stralton.  71  Broa<iway. 
i  H.   Dreyer,  5  Park  Place. 
:  Dunn,  28  Charabera   St 
c  Eldlltz  &  Son.  Am  5th  Ave. 
\.    Emerlch,    1634   Park   Ave, 
Ire  City  Subway  Co,,  Ltd.,  In  Dey 

Ire  Contracting  Co.,  99  Cedar  St. 

Ire  ConJ*tructlon   Co.,   171   Brottd- 

y* 

Ire   Pfiving   &   Con.slructlon   Co., 

Broadway. 

Engrlehard,   39  CVirllandt  St. 
neeHng^  Contract  Co.,  71   Broad- 

y- 

liflon    Contracting^   Co,.    B    Wal] 

iam   Mcklen,  272  T\^  12th  St. 
W.   Flaherty.  41  Peck  Slip. 

Flammer.  254  ^V,  m}  St, 
Platiagan,  215  W.  125th  St. 
ling  &  Co.,  123  T.lberty  St. 
A.    Plynn,    217   W,    125th    St. 

Fogarty  ^  Co,.  IS  Dey  St, 
Ick  Fo^arty,  416  E,  B2d  St, 

Porshana.  35  Broad  St. 

Frank,    734    Lex.    Ave, 
vley  &  Rooney,  W]^i  M  Ave. 
n-Bambrlck  Co.,  220  Broadway, 
ong  &.  FurlonR.  4fj5  E.  LJith  St, 
Garry  &   Son.  4111  E.  25th    St. 
,  Glldersleeve.  215  ^\\  125th  St, 
jrsleeve  &  Smith,    m    Cortlandt 

T.   A.   Gillespie   Co,.   1308   Have- 
yer  Bldg. 


New  I'orA'  fli}j!—yfrtnh(iUnii—C(ini\fiUrfi. 

A.  E.  Godtfffroy,  45  BroacJway. 
Gollick  &  Smith,  1133  Broadway. 
Jas,  Gough,  309  E.  \»M  St. 
Grace  &  Hyde  Co.,  'M  E.  42d  St, 
Granltic  Paving  &  Construction  Co., 

9fl   Broadway, 
Wilhelm  Greisser.  11  Broadway, 
Griffln   &   Bro.,   14th   St.   He  lath  Ave. 
R.  Oua«tawlno  Co.,  11  E.  59th  St. 
J03.  J,  Hardlwen.  81  E.  125th  St.      ' 
Harries  Bros.,  1(m>  Broadway. 
Chas,  Ward  HalL  140  Nassau  St. 
W.  J.  Hadden  &  Sons,  U'S  Liberty  St. 
Peter   Handlbode,   jr..     7711     Tremont 

Ave. 

D.  W,  Hemming.  2<Jl  \V.  HJ^ith  St, 
Wm,  Hilgera  Co.,   2i^5  W.  lOlst  St. 
R.  H,  Hood  Co,.  220  Broadway. 
Isaac  A.   Hopper,   219  W.   I25th   St. 
M.    S.   Hotchkias. 
Howden  Tile  Co.,  53  W.  24th  St, 
Edwin  L.  Hunt.  27  Thames  St, 
Frank  C.  Huntley,  600  Wales?  Ave. 
Hyde  BnjH..  260-2(56  W.  Broadway. 
F.    A.   Hyde    TUlng  Co,,   112:?   Broad- 
way. 

Wlllard  F.  Inman,  62  Wllliom  St. 
W.    H,   Jackson  &  Co..   Bruadway   & 

mh  St. 
W.  Jack!ion*s  Sons,  246  Front  St, 
R,   H.  Jartray  &  Co.,  m>  5th  Ave, 
J.  R,   F,  Kelly  &  Co,,  220  Broadway. 

B.  H.  Lage.  313  E,  23d  St, 
P.   &  T.  Larkin,  «10  E.  I'ah  St. 
M.  J.  Leahy,  3101  M  Ave. 
J.  C,  Leeson,  foot  W  143d  St. 
Wm.  G.  Leesorr,  641  W  143  St. 
Cha.s.  Lehman,  31  Manhattan  St. 
Eugene  Lentilhon,  4S9  5th  Aye. 
Henry    Llppt^,    Jr..    Elliot   Ave.,    Will- 
iams bridge. 

Martin  LIpps,  m*  E,   H!Hh  St. 

Frank  R.  Lotig  &  Co.,  120  Broadway. 

Henry  Lyons*,  Stewari  Bldg. 

J,  C.  Lyonst,  SI  E.  125th  St. 

Henry  Maas^,  961  2d  Ave, 

Macknlght     Flintic     Stone     Co.,     130 

Broadway. 
Bernard  Mahan.  IW  Fulton  St. 
Mart  &  Lfiwton,  1121   Broadway. 
J,   B.  McDon^tld,  15  Park  Row. 
Matthew  McDonald,  7()o  Itth  Ave. 
P.  J.  McDonald,  242  4th  Ave. 
McDonald        ^t        Onderdonk,        Jerome 

Park. 
McGuIre  &  Hall,  Havemtycr  Bldg, 
M,  McHugh  &  Sun.  Mi  W.  42i1  St, 
John  Mclver,  301  W.  12Sth  St. 
Peter  McKeever,  MJ  E.  IHth  St. 
T,  J.  McKonnu,  35  Broadway. 
CI  a  re  net-  S.  McKune,  \Mi  Broudway. 

E.  J.  Mcl>aughlln.  .585  K  134th  St. 
Fnink  W,  McNeal.  80  Reade  St, 
D.   J,   McNlect,   14<J  Broadway, 
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New  York  City — Manhattan — Continued, 
McQuade  &  Mahoney,  1298  Lexington 

Ave. 
Mack  Paving  Co.,  35  Nassau  St. 
Manhattan      Construction      Co.,      11 

Broadway. 
Mapes-Reeve     Construction    Co.,    150 

Nassau  St. 
A.  B.  Marshall,  81  E.  125th  St. 
W.   H.   Masterson,   Park  Ave.,   near 

•176th  St. 
Melan    Arch      Construction    Co.,      15 

Park   Row. 
Louis  G.   Meyer,  156  5th  Ave. 
Joseph  Moon,  170  E.  89th  St. 
Dennis  W.  Moran,  280  Broadway. 
J.  S.  Mosher,  8  E.  42d  St. 
T.  C.  Murphy,  1725  Sedgwick  Ave. 
W.   H.   Murphy,  150  5th  Ave. 
Thos.    F.    Murray,     1426     Amsterdam 

Ave. 
Wm.  J.  Murray,  147  E.  l^th  St. 
Theo.  Namuer,  15  Manhattan  St. 
National    Conduit    &    Cable    Co.,    41 

Park  Row. 
National  Conduit  Co.,  Times  Bldg. 
National    Contracting  Co.     T.   Hugh 

Bowman,  Pres.,  32  Broadway. 
Naughton  &  Co.,  258  Broadway. 
Wm.  Nelson,  13  Cnambers  St. 
Henry  Neus,  454  E.  116th  St. 
New  York  Dredging  Co. 
Patrick   Norton,   1035  3d   A*'*^ 
J.  P.  O'Donnell,  720  Tremont  Ave. 
Thos.  O'Leary  &  Sons,  235  Center  St. 
A.  Onderdonk,  1  Broadway. 
J.  T.  O'Rourke,  2410  Park  Row  Bldg. 
Peter  Otto.    890  Jackson   Ave. 
A.  D.   Palmer,  27  Thames  St. 
John   H.   Parker,  215  E.   94th  St. 
Parsmore,  Meeker  &  Co.,  11  5th  Ave. 
D.  G.  Pecora,  411  E.  114th  St. 
Pellarin    &   Co..   23  \V.   28th   St. 
Penrhyn   Slate   Co.,   101   E.   17th   St. 
Pietrowski,  Keller  &  Co.,  418  E.  91st 

St. 
Jas.    Pilkington,    73   E.    128th    St. 
A.  C.  Pucci.  34(1  E.  109th  St. 
Purcell  ^  Fa\    Co.,  244  W.  23d  St. 
Ransome  Concrete  Co.,  26  Broadway. 
Rai)id    Transit    Construction    Co.,    15 

Broad   St. 
Rai>id   Transit  Subway     Const.     Co., 

13-21  Park  Row. 
J.   W.   Rapp.   311   E.   94th   St. 
P.  E.  Raques.  55  Liberty  St. 
H.   J.    Reilly.   31    Broadway. 
T.  H.   Riddle  &  Co.,  35  Broadway. 
Andrew  J.    Robinson   Co. 
Robert    Rouman,    t;,4    E.    11th    St. 
AA'.   K.  Ryan.  X\^  ^V.  72d  St. 
Rudolph  Schroeder.  442  Greenwich  St. 
Geo.   Schofield.  454  E.  138th  St. 
H.   R.   Sellers.  1  Madison  Ave. 
Shalack    Bros..    47   W.    140th    St. 
Ira    A.    Shaler,   27  William   St. 


New  York  City — Manhattan — Continued. 

John  Shea,  254  E.  68th  St. 

John  M.   Sheehan,  416  E.  58th  St. 

Sicilian  Asphalt  Paving  Co.,  48 
Times  Bldg. 

Sienna  Marble  &  Tile  Co.,  64  E.  11th 
St. 

Simmemayer  &  Parry,  509  W.  54th 
St. 

Skilton  &  Son,  31  Broadway. 

John  Slattery,  370  Park  Ave. 

Chas.  Smedley,  19  Whitehall  St. 

Terance   A.   Smith,   106  Fulton  St. 

Snare  &.  Triest,  39  Cortlandt  St. 

Sooysmltii  &  Co.,  Wall  St. 

Standard  Structural  Co.,  11  Broad- 
way. 

D.  N.  Stanton  &  Sons,  18  Broadway. 
^    Clinton  Stevens  &  Son,  13  Park  Row. 

Stone   &  Thurston,   220  Broadway. 

John  H.  Sturk  &  Co.,  328  E.  102d  St. 

Roger  Sullivan,  215  W.  125th  St. 

Sutherland  Const.  &  Imp.  Co.,  15 
Wall  St. 

John  Sweatt. 

Jas.  Symington,  16  Exchange  Place. 

Herbert   Tate,    21   E.    20th    St. 

Ronald   Taylor,   156  5th   Ave. 

W.   N.   Thayer. 

Thileman  &  Smith,  147  E.  125th  St. 

Hce  &  Jacobs,  510  Pearl  St. 

J.  A.  Toscani  &  Co.,  215  E.  36th  St. 

Traltel  Bros.  &  Co.,  133  W.  42d  St. 

Tucker  &  Vinton  inc.,  156  5th  Ave. 

David   Tulloch,    308   E.    108th   St. 

John  Twiname,  2033  Bathgate  Ave. 

Union  Subway  Construction  Co.,  18 
Cortlandt  St. 

United  Company,  15  Park   Row. 

United  States  Paving  Co.,  182  Broad- 
way. 

E.  S.   Vaughan,   103  Maiden  Lane. 
Venetian   Wood   Tiling   Co.,    Inc.,  220 

Broadway. 
Geo.  J.   Wallace,   131  4th  Ave. 
J.   Ford  Walter,  316  W.   19th  St. 
Washburn  &  Washburn. 
Weand  &  McDerm'ott,  71  Broadway. 
M.   F.  Westergren,  435  E.   144th  St. 
J.  Gilbert  White  &  Co.,  29  Broadway. 
Geo.    H.    Whyte. 
W.   C.   W^hyte,  15  Cortlandt  St. 
Woltmann.   Keith  &  Co.,   11  Wall  St. 
Henry  Wright,. 584  E.  148th  St. 
NEW    YORK     CITY— BOROUGH    OF 
QUEENS— 
Jas.  Gillies'  Sons,  Vernon  Ave.,  Long 

Island  city. 
John   Hansle,    Metropolitan. 
Thos.    Kane,   Far  Rockaway. 
Henry  J.  Mullen,  Ozone  Park. 
Pietrowski  &  Killer,  24  Purvis,  Long 

Island   city. 
Thos.  Skuese,  Flushing, 
J.    Rufus     Terry,     357  Webster  Ave., 

Long   Island   city. 
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YORK     CITY— BOROUGH     OF 
^MONI>— 

m  &  Quieu,  Port  Richmond, 
>van   Bros.,   3»3  Rich.    Ter,,   Port 
^hmond^ 

.    Hardy,     22     Maple     Sf..    Port 
shmond. 
Johnson,  West  New  Brighton. 

F.   McQuiide,    48   Columbia   St., 
St  New  Brighton, 
opolitan  Construction  Co..   New 
erhton, 

Eird  J.  Pounds,  Port  Richmond. 
i.  Slmonson   &     Son.   Port   Rich- 
tid. 

Walker.    Rich    Tcr,,    near    Mer- 
paxi  Avfv,  Mariners'  Harbor. 
.  WhUforce,  Port  Richmond. 
\RA  FALLS— 
raet   Construction   Co, 
ent  &  Co. 

S.  Humbert,  14  Gluck  Bld^r- 

Makin. 
Rlckert. 

t.  Shepperd  &   Co. 
H  TONAWANDA- 
>.  Allen.  108  Falconer  St. 

T.   Charlton,  Thompson  St. 
4.   Palmer,   Otivt  r   St. 
ipson,   Hubmjin  &   Fisher,   Main 

K— 

arrison. 
.   Howard. 
.  Lynch. 
M&^eo. 
NSBtlRG— 
*y    &    Willar*1. 
la   Lynch. 
B.   Norton. 
,  Faqnette. 
.  Whalen. 

Ei«  Fee. 
Vmji  Carapen. 

Gay. 
NTA- 

Barni^s- 
.  Bostwiclt, 
rs  &  Miller. 
.  Packer. 
:.  Woodln. 
Go- 
er Bradley  Co. 
alkin    &   Son. 
k  BiirnetL 

McI^iiiKbhn. 

Ratii?an, 

Smith. 
GO  FALLS— 

Calkins. 

Knapp. 

Whitney. 


OWIiX^O- 

Ford  Bros. 

Geo.  Jones. 

A.  H.  Keeler. 
OXFORD— 

William  P.  Buckley. 

Chas.  W.  Church. 
OYSTER  BAY— 

J.  T.  Bennett. 

O.  He  nd  rick  son— 

W.  S,  Moore. 

G.  B.  Powers. 
PALM13K'S  FALLS-^ 

Hudson  River  Pulp  &  Paper  Co. 
PATCHOGUE- 

H.  Henry  Parks. 

Winiam  S.  Simpson. 

Kmerson  G.   Terrell. 
PEEKSKILL— 

James  Miller. 

James  Nichols  &  Co. 

John  Fmiih,  Jr. 
PENN  TAN- 

Carey  Bros. 

Fat    Qulnn. 

K   B.   Worden. 
PERHY- 

Jas.    Mclntyre, 

Geo.    O'Brien. 
PHIUilGNT-^ 

Henry  Christman. 

Charles    Ham. 

Walter   Ham. 

Robert   Shadie, 
PJU^TTSBURG- 

D.  Callahan. 

M.  J.  Fatzpatnile. 

A.   McQuillan. 

Merrichen   &   Adams. 

Pre?cott-Bu(  kicy  Cons.   Co. 
PORT  CHESTER— 

Henry   E.    Merritt. 

Wm.    Rjivn   &   Co. 

Jas.    Weir. 
PORT  JERVrS— 

Matthew  Heitzman.  * 

Jacoli   Lehn. 

Josepli   Plate. 
POT3DAM- 

Harry  nelisle. 

R.   L   McAllister. 

C.  G.  Rogers. 
PULASKI-^ 

pTK^y   ^  Sage. 
WnL   Peach. 

D.  B.    Wood. 
RBIINEBECK- 

Franeis  Curnan. 

E.  M.  Haines. 
Augustus  Van  Ken r en. 

RICHFIELD  SPRINGS— 
L.   S.   Chase. 
Geo.  Monahan^ 
W.  B.  Ward. 
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1                KIVKRHEAIW 

SARANAC   LAKE—                                  1- 

■                  Ernies  t  Duryea. 

Branch   *fe   CaUauan.                           Ai 

■                 E.  G.   Duryea, 

M.   Danforth.                                    ^^m 

W                   Charles   Hempstead, 

K.  Norman.                                     ^^^H 

1                ROCHESTER- 

Geo.   Wnilams.                               ^^H 

1                   Warner   B.    Itargy,  227   Haw  ley. 

SARATOGA  SPRINGS—                 ^H 

■                   Bmyer  &   Albaugh,  21  Main  St.   K. 

SaratL>K:a    Cemeni    Sidewalk    WorlH 

^^            R  A.   Brotsch,  12  Triangle  Bldg. 

Geo.    VV.   Winship,   Pri>pr               fl 

^^L           Chambers  &  Caaey,  ai3  Powers  BUIg. 

SAUGERTIES-                                          ■ 

^M           Wm,    H.    C^ark,    45    North   St. 

Frank   Pidgeon,                                      fl 

J.  CommonH  &  Son,  15H  Central  Park. 

SCB  AG  HTICQKE-                                   M 

H.   N,   Cowle.s,   y04  N.   GoiKlman. 

Thomas  Bracktn,                                  ^M 

P.   H,   Curl  is,   25  Favo   St. 

SCHENECTADY—                                  ■ 

l^ank  E.  Dyer,  34  Pearl  St. 

J.  B,  Bailey*                                      ■ 

Ellsworth     &     Grant.     SI     Insuranrt* 

W,    G.   Caw.                                            B 

Bldg.                                                ( 

J.  H.  Clements,  W2  Hanjllton  St.    ■ 

Julius  Frledrlch,  2»  Frie^rtch  Park, 

Jamts  Devinti,   m  Wall  St.             ■ 

William    Fuller,   U  State   St. 

Samuel  Die kh off,                                     V 

James   Holnhan.   %   Peiin.   Ave. 

Kellam    &    Shallfer,                                H 

Wm.  11.   Jones  At  Sons,  St^  Exchange. 

Andrew  Kinum,   111*  Park  PI,           ■ 

^                  Michael    Krewer.    ITo    Wilder. 

J  as.   Maloney.                                           fl 

Laut^r  &  Haganian,  4f>S  Clin  Ion  Ave.  S. 

John  McDt^rmott,  108  Roiceyn  St.  ■ 

Jacob   Mather     &     Son,     15*>  Cenirnl 

John   McEncroe,    709   I'nlon    St,       H 

Park. 

Selientctady   Const.    Co,                     ■ 

Godfrey  S.   Neff.  30  Evergreen. 

B.  Van  Vranken.                                *.*^B 

B.  U  Oliver.  6S8  Cllnt<>n  Ave.  S. 

SENECA  FALLS—                               j|M 

Rochester    Vulcanite    Pavement    Co,. 

Barlow  &  Woodcock.                    ^H 

Alexander  and  Erie  Canal. 

SILVER  CREEK-                                  V 

Rock  A?phnli    Pavt-ment   Co.,   31   In- 

S. W.  Erdle.                                             ■ 

surance  Bldg. 

Fred  Gunther.                                         ■ 

S.   J.    Wagoner,   11   Ardmore. 

SINCLAIKVILLEJ-                                    1 

,                  Whltmore.    Raul>er    tt      ViHnua,     279 

Frank  E.  Shaw.                                         1 

South  Ave. 

SING   SINt^—                                                 1 

ROME- 
W.    J.    Cromond. 
Parry   &  Jones. 

Stephen   Blown. 

Geo,   H.   El cl ridge,   Ellis  Place. 
Albert  Emmett,  Tompkins  Ave, 
G€'o.   Harris,   Denny  St, 

RONi:>OUT~ 

Edward  Rnekett.  Dale  Ave. 

Wm.   McCu Hough. 

J.   L.  Sterritt,   Ellis  Place, 

Robt.  Watson  &  Son. 

Eli  Valentine.  Todd  Ave. 

S  K  .A  N  EA  TELES— 

SALAMANCA- 

Rlelitird  C«rvt»r. 

P.   O.   Connor, 

Plait   &   Loss. 

■                 Philo  Gates. 

J.   L  Shultz  &  Co. 

C.   E>.   Hickey. 

Wm.   Williams. 

Spon   &  Rohlnsr^n. 

SOUTH  A  MPTON— 

SALEM— 

E.  J.  Curriean. 

Chas.   W.    Bution.- 
L.    P.   Copeland.        / 
Wra.   J-   Crulkshank. 
m    W.    Philo. 
Charles   A.    Shaw. 

Fred  Duryea. 

T,  G*  Toi>i?ing. 
SPRlNGVlLLEn- 

0.    W.    Kellogg. 
STONY  POINT- 

Chftrlofi  \%.  Dykln«  £    §on. 

SANDY  CREEK— 

Etlvviini  A.   Thompson. 

Henry  A.   Allard, 

SYHACIJSE— 

Henry  C,  Crandall. 

Oi-o.    H,    Al peter   &    Son,    631    N,   Sa- 

Jo-^eph   Crandall. 

il  na   St. 

William  Hunter, 

Asphaltina    Const.    Co.,    Ivirk   blk. 

a  R  Wheeler. 

J.  E.  Britton.  201  W.  Onondaga  St. 

John   W.   Bnstin,  W,  W.  OnomJago. 

SANDY   HILL- 

John  Dunfee  ^  Co.,  Dunfcf-  Bldg. 

Allen   Bros'.   Co. 

Empire   Contracting  Co.,  112   eT  Jef- 

Philippe   Beaulac. 

ft'rson  St. 

Flood  &  SherrllL 

Geo.    L\   Grannis.    Gd.    Opera    House 

McCaghty  &  Linehan. 

Blk. 

Monty.  Hlgby  &  Co, 

Getx  G.   Hall,  ir>ll  Spring  St. 
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WATKRFORD— 

dtlne,  im  Townseiid  St. 

H.    S.    Eveline. 

ynes,  2U<5  N.  prouae  Ave- 

Flynn    &    Parker. 

.   Jordan,  Jira   N.    Valley   St. 

WATKRIjOO— 

►riacoll  &   Co.,   Dinifee   BIdg. 

Robert  Logan. 

Jjavelle,  712  Almund  St. 

Wm.    Murphy. 

Lawson.  T^  Brig§rs  St. 

John  Vati  Reper. 

,   Mat-K.    Kirk   Bid*?. 

WATERTOWN- 

Viara,  Lyiicli  BlK. 

Iruntte    C*niei-ete    Co,.    2H    Flwiver 

fe  SiillKan,  112  \\\  Genesee  St. 

lililK. 

^larvin,  M7  Glfford  St. 

W.   J.    Sempler, 

Caw.   746  Harrison   St. 

VCnt.   WaJsh,   9   Boon   St. 

zDonald,  '>ld  Wyorains  SL 

Haley,  Ward  &  Co.,  B'Jower  Bldg.               ^ 

illen.  7m  \\\  Genesee  St. 

WATER  Vl  LLE-                                                 ^H 

aek  &  Son,  415  E.  Water  St. 

P.   Nurna.                                                         ^^H 

'  &  O'Mara.  518  Jackson  St. 

Taft   Bros.                                                            ^^M 

an  &  Son,  112  W.  Genesee  St. 

WATERVLIEH--                                                  ^^M 

8  Improvement  Co.,    1    War- 

Thos.  Benjamin,  1501  7th  Ave.                     ^^H 

dg. 

W  ATKINS-                                                          '^H 

w  Weed.  Ill  Seymour  St, 

R»bt.  J.  Baldwin.                                            ^^M 

3WN- 

A.    F.    Chapman.                                              ^^^| 

&   Jerrel   Co. 

WAVER  LY-                                                       ^^M 

HwlL 

Whalen   ^   Hi^ilns,                                      ^^H 

rr. 

WEEDSPORT-                                                    ^H 

.NDA-^ 

Caywood    Stickle   &   Co.                                 ^^H 

hase. 

M.  Grace.                                                             ^^H 

Chase. 

WE  ST  FIELD—                                                       ^^M 

se. 

John    Halite  I.                                                       ^^H 

.'onst ruction  Co. 

C.  H.   Mason.                                                      ^^M 

David   Sutherland.                                           ^^H 

k'sch,   12U  Ftrry  St. 

Ed    Waterman,                                                           H 

McKenna.  17^  M  BL 

Harry   Wratten.                                                         M 

a  New  York  Asphult  Paving 

WHITEHALL-                                                    ^^M 

lurch  &  State  Sts. 

A.    D.    Bartholomew.                                       ^^^| 

^  &  Cat  1  In.  84  Congresf*  3t. 

WlilTE  PLAINS-                                              ^^1 

LAKE- 

J.  Duftey  &  Co.                                                            W 

harhand. 

J*  Ja<:'knian  &  Co.                                                  U 

''est. 

Freeman   H.   Merritt,                                     ^^fl 

Toney   Richards.                                             ^^H 

w  &  Son,   47  Park  Ave. 

WniTESTONE—                                                ^^H 

ros. 

L.  Collins.                                                           ^^M 

»  Con&truction  Co.,  59  Arcade. 

J.   Geotz.                                                            ^^H 

:!on3tructlon   Co.     * 

Geo.    Hippie. 

k  Baxter. 

J.  Miller. 

.hneton. 

WILLS BO RO— 

Lte  Paving  Co. 

New  York  *&  Penn  Co. 

irsden,    205   Center   St. 

YONKRRS— 

vioK  Co.,  (J2  Arcade. 

John   Callahan,   Rherdale  Ave, 

gruist.  mm  Bleecker  St. 

CotiiiiMiiMiettltli   Roonn^-   Cii. 

ofie  l^o-,  m  Whltesboro  St. 

R.  A.  Destrang:e. 

— 

Dongherty  &  Berrigan. 

awforri. 

Wm.  J.  Flanagan. 

Decker. 

P.   J,   Flannery. 

tlardware  Co. 

Gradj',   Kearns  ^1-  Hart,    Ti    l^rehard 

ioi?encranF. 

St.                                                                          ^ 

Sh  &   Kld<i 

Geo.    T,    Kelly.                                                  ^^M 

— 

Denis  Murphy.                                                ^^^| 

r    Brown. 

Penn  ell  &  O'Hern.                                            ^^H 

leynoid!?. 

Robt.  L.  Stewart.                                              ^^1 

rlx. 

L.  K.   Sutherland.                                                ^^m 

Rowland. 

■ 

K- 

!¥OHTH  CUtOLIKA.                                 1 

ton. 

ASHEVILLE—                                                                   1 

lloway. 

E.   T.   Belote,                                                                    M 

k  Ronnsavell. 

T.    R    Davis.                                                         ^H 

ros. 

W.    T.    Hadlow.                                                   ^^H 

4Bi 
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Asheritte  —  Co  mUhu  cd. 

0.  Ih  RevelL 
J.  A.   Wagner, 
J.  M.  Westall. 
W.    E.    Wolfe. 

BEAUFORT- 

Shul   <&  Duncan. 
CHARLESTON— 

Adam  J?  &  Hutchinson,  14  Atlantic. 

The  Bailey  Lebby  Co.,  213  Meeting  St, 

J.   A.   Bell.   3  Green, 

J.  A.  Benson,   62  WentwortJ]. 

W.  B.  Bolvriest,  5&  Tradd. 

Martin  CaulReld,  61  Laurens, 

De  Costa  &  Edwards,  4  State. 

G.   H.   Dehrman,   24&  E*   Bay. 

X  W.  Devereaux,  44  Reld, 

N,   A-  Devereaux.  1&  Judith. 

Jacob  Etiter,    5  Tradd. 

G.  Telgendrager,  206  W.  Philip. 

T.   G.  Fields.  306  Ashley  Ave, 

J.   P,   Hanley,   22*  St.   Philip. 

R.  K.  Harrison.  147  Nasssau. 

L.  J.  HoUings,  255  Ashley  Ave. 

J.    E,    Kere^an,    14   t^iebe. 

B,  F,  Kramer,  0&  Meeting. 

1.  F.   Lanier,  34  Shepard. 
McC arret  &  Sloan,  53  Broad, 
H^nry  Oliver,  2  Mott  La. 

M.   W.   Powers,  52  Beaufaine. 

R.  J.  Preston.  SI  Smith. 

H,  D.  Schumacher,  ^4  King. 

J.   T.   Snelson,   110  Tradd. 

D.  L.  Thompson,  29&  Butledge  Ave» 

M.  J.  Treahy.  3  Horlbeck  AK 

R    T.    Vlett,     MagrnoUa     Ave,,     cor. 
Meeting. 

H.   T.   ZEicharlas,   179   Meeting. 
CHARLOTTE— 

T.  W.  Ahrens. 

Jo.  Ashury, 

S.   J.   Asbury. 

W.  W.  Phlfe. 
EDENTON— 

Theo.    Ralph. 
ELIZABETH   CITY— 

A.  L,  Hawking. 

W-    A.    Jones. 

Ell^ha   Overton, 
FAYETTEVILLE- 

Poe  &   CD. 
GOLJ^SBORO- 

T.  L  FusseK 

Porter  &  Goodwin. 

D.   J.   Ross   &  Co. 

L.   G.   W^eddell. 
HENDERSON— 

Robt,    Biinn, 

K.   W'.  CoehilK 

H*   C.   Lint  hi  cum. 

R.  R.  Plnkston. 
HENRrETTA— 

R.  R.  Haynes. 

S.  B.  Tanner. 


HICICOBY- 

J.  D.  Klliott. 
M  O  KG  A  X  TOW"  N— 

John  Camiibell. 

W.    H,   Sloan, 
MOUNT   AIHY— 

\V.   A.   Bolt. 
PLYMOUTH— 

W.  J.   Jackson, 

B,   Nurner. 
RALEIGH   - 

A,  W.  Shrojer  &  Co. 

"Weir,  Hunnlciit  &  Co. 
RE1D3V1LLE- 

J.  W.  Jennings. 

J.   Hoblnson. 

J,   H.  Sharpe, 
ROeKlNGH.\M— 

J,    H.   William?. 
SALISBURY—  _ 

Georsre  R,  Murtin  ^  Bro- 
TARBORO— 

D.  J.  Hose  &  Co. 
WAOESBORO— 

A.    Lk   Bumas, 
WILMINGTON— 

J.    A.    A i)p legate. 

R,  H.   Brady. 
M.   F.  Cost  hi. 

Henry  Green. 

D.  Hanna. 
WILSON- 

John  B-  Deans* 
J.   E.  Wilkens. 
WINSTON— 
Consolidated    Minlne   & 

Co. 
J.    M.   Cummin g&. 
Chas.   Loman, 
L    Mclver. 
Miller  Bros.   Co. 
T.  Morgan. 
R.   H.   Pitts. 

.\ORTII   DAMLOTA. 

FARGO^ 
H.   Ameaon. 
J*   H.    Bowers. 
Gus  Erlckson. 
Fargo  Tile  Walk  Co. 
Casper  Johnson. 

E,  C.  Kennedy. 
Edward  Nelson. 
XurtLi      Unkota 

Hlrvh,  Prop. 

G.  B.  Runner, 

Stewart  Wilson. 
GRAFTON- 

St.    Hillalr    Lumber    Co. 

XoUman    &    Lewis. 

Robertson  Lumber  Co. 
GRAND    FORKS— 

Anderson  &  Hunter. 

Ih   A,    Dtnnle. 

Dinnle    Bros. 

M<  J.  Moran. 


Tile     ysVorUmJ 
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3T0WN— 

BEL.LEFONTA1NE— 

^^1 

,   Goodman, 

Jas.  B.  McCracken. 

^^^^1 

,  Bensch. 

C.   C.   Shank. 

^^^^1 

G.    Bensch. 

W.  T.  G.  Snyder. 

^^M 

>ETON- 

BELliEVUE- 

^H 

lel   Christ  la  mo. 

W.    H.   Gardner  &  Co. 

^H 

Rlschard. 

Sam    Higgins. 

^^ 

er  Bros, 

BEREA- 
Joho   Allen. 

■ 

OHIO. 

A.   J.    Brown. 

^^^H 

N" 

Chas,  Golke. 

^^^^M 

n  Supply  Co.,  613-615  E.  Mill  St. 

Wm.  Seldler. 

*^^^l 

Barnett,  41S  Carroll  St, 

BOWI^NG  GREEN- 

^^^^H 

LSt  Buehrle,  317  Allyn   3t, 

Wm.  C.  Blystone. 

^H 

B.  B.  Camp  Co.,  30  Park  BL 

George  Hodgson, 

^^^^1 

ffe  Crisp  &  Son,  500  E.  Mill  St. 

Geo,  E.  Mercer. 

^^^^M 

Crown    Fire    Clay   Co.,    1200    E. 

H,   G.  Mercer. 

^^^^M 

rket  St. 

BRYAN- 

^U 

Ewart  &  Co,,  110-130  Brook  St. 

J.  C,  BeauieF. 

^H 

.  Ewlng,  121  Klrkwood  St. 

Wm,    Grim. 

^^^^1 

Flower,  U&  S.  High  St, 

George  Hipriffln** 

^^^^1 

.   Gobel,  800  E.   South  St. 

O.    Willett    - 

^^^^1 

Haury,  407  'WTieeler  St. 

BUCYRUS- 

^H 

H\igill,  6^  E.  Mill  St. 

A,    H.  Gardner. 

^1 

>h  Hugill.  114  S.  College, 

CADIZ— 

^^ 

McCourt.  813  S.  Main  St. 

John  Ankerman. 

^M 

Miller,  BOS^  E.  Exchange  St. 

E.  M.  Long  &  Sons. 

^^^^H 

el  O'Marr.  545  W.  Market  St. 
■son  &  Wright.  128  N,  Main  St, 
?y  Bros.,  104  Carmichael  St, 
s  Wildes   &  Son,  116  S.   College 

CAMBRIDGE— 
Borton    Bros. 
Hoyle   &   Scott, 
Jas.  Jackson, 
J.    E.    Lepage. 

.■ 

ilhelm  &  Son,  204  E.  Cedar  St. 

Linn  Bros, 

^^^H 

tsor  Brick  Co,,   Cor.   Grant   and 

Wm.  Wharton. 

^^^H 

rgan. 

CANTON— 

^M 

LNCE— 

American  Granitoid   Paving  Co. 

^^^H 

Devine. 

Carlos  An^eretti. 

^^^^H 

ph  Fitapatrick, 

Harry   Corl, 

^^^H 

3Uat. 

John  D.  L>unbar, 

^^^^M 

Middleton. 

John  Had  ley, 

^^^^M 

u   Miller. 

F.  J,  Melbcturne. 

^^^^^^1 

Wilson. 

Geo,  Oliver. 

*^^^B 

ABITLA— 

Richard  Stanton. 

^1 

&  Salisbury. 

Turn  bull  &  Pfero. 

^^ 

>r  King. 

T.  K.  Turnbull  &  Son. 

.  Pulman. 

Wise  &  McCaffertv. 

Stanley. 

CARTHAGE— 

^y  Starkw^eather. 

August  Helming. 

INS— 

CET-INA— 

>.  BteneBS. 

Clem  Barnbinger. 

.  HarHs, 

John  B,  Petrie, 

W   Harris, 

Chas.  Smith, 

L.  Fenzel. 

Bernard  We&ker. 

V*  Towsley. 

CHICAGO— 

ERTON— 

Joseph  Beelman. 

mbia  Chemical  Co. 

C.  E,  Seitlers. 

!>r  Bros, 

W.  A,  Wiiiiams. 

&   Henrj'. 

CHlLLlrOTHE^ 

AIRE-^ 

John  a   Butler. 

raloney. 

M-   L.   Jones. 

L  Mcdain. 

Ulter  Bros. 

■y  Bros. 

Jerome  Mc  In  trie. 

►y  O.  Toole. 

John  Ogden. 

eahlll. 

Wm.  N.  Renlck. 

i 
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CINCINNATI- 

A.    \V.    Hr>uihnrtL    <  ►litiiervatory    Av**^ 

ruul    Custtir    SL 
J,  IL  Brintk,  ::rr.   W.  Sth. 
H.  C.  BiHliU^nlKCg,  14:14  UfiUi, 
The  Phi  111)  Carey  Mfg.  Co.,  310  EIra, 
i'hio3nnali   Granitoid   Co.,  al    Carlisle 

Patrick   T.    CofYey.    UMI    E,.   iti. 
Archibald   Colter.   2:115   Kenton   St. 
C o I'll m bus  FireprrMifliiiy;  Co,.  23  E,  3cL 
Corbett  Brothtrs.  Ti;i  Mound. 
Cornelius  Cronan.  Wio  Hewitt  Ave. 
George  Dell,  10  K.  McMiekon  Ave, 
Edward   Dorsey.   0»kJ   TV'.   Tth   St, 
Georg^e  Douglass  &  Co.,  Si»  Plum. 
Duerr  &  Paul,  'J^IH  Vine. 
Eddison  &  Co..  30S6  Matbers  St. 
George  Elzenhoefer,     117:1     Hamilton 

Ave. 
Geo.  Endres.  22^  Mohawk  St. 
Jobn  \V.  Enrlght,  TH  Mound. 
The  Dnvid  Folz  Astdiall   Pavins;  Co., 

230  W.  Stb. 
Harry  FHldkarrij^.  70  Llim. 
Henry  Frank,  2015  Western  Ave. 
Plenry  Friuik,  jr,,  ieS8  Western  Ave. 
Joa.   Fredrlch,  2J^2  Corrnany  Ave. 
S,  D.  Crete  hell.  IVB  Gilbert  Ave 
Fred  Gler  &  Co.,  17  W.  I3ih  St. 
Globe  Paint  and  Roofing  Co.,  5^1  Per- 

in  Building. 
Haydenvllle  Mining  and  Mfi?.  Co.,  5Qe2 

Main  St, 
O.  J,  JlaKel.  lOH  E,  Sth  St, 
HuKO  Hengstenberg.  iJKifi  Vine. 
William  ildlenbrand.  2310  W.  Sth, 
AValter   S.    Hnllaender,    1342   Mrdn. 
Cbnrlew  Homan,   31^^*   Vine, 
KiesterllOM  ^  Wrmner.   lS:ii>  Vine 
F-    H,    KIrchfif-r    A    Co.,    stli    and 

Pliirn* 
Tr\'m.  KoUing  Co.,  717  Rejiding^  Road. 
l\'ni,  H,  K<ipi».  2272  iiognn. 
Jobn  Knehni\  221  W.  l.itM^-ty  St. 
The   Chnrhs    Kuhl     Artitieial      Sti.n»" 

Co.,  9   W,    Cs,nal. 
Jacob  Kulin.  illn  Bank. 
Lapin  g  P  r n  t  h  <  rs.  273'S  Wf lod  h 1 1 1  n  Ave. 


Cf  ttritutftf  i—  CojJt  ti  n  u  *"i  f. 
Thorn  [IS  Larkln,  ;ilF>  John. 
George  F.   l^aublv  &  Co.,  2m  Ludlow 

Ave. 
Wni.    LawBou    &    Brothers,    8th  and 

Walnut. 
Frank  A.   Moeller,   19  Calhoun. 
Alex  Menger,  2i:)»l  Ohio  Ave. 

B,  A,  Leonard,  1ini7  Walnut  St. 
John   "Lipps,   Cor.    Denhani   and  Lin- 

d"'n. 
Mnrnn   Mack,  28  W.   McMeckon  Ave. 
CiMirloM      W      ^tne»eh«^r      to,,     528 

H«iiUlii»    Road, 
John  K.   Mahoney,  711   Whlttier, 
MeCarlhy  Brothers,  +120  Des  MoinM. 
Henry   Niemes,   4112   Hamilton   Ave. 
Frank  Xieson,  120H  Sy  earn  ore. 
Tlie    II   J.    Nolan  Plumbing:  Co.,  m 

Mnin. 
J,    F.    Nolan,   &85   E.    McMillan   St, 
Herrouin  Nolte,  351  Clinton. 
S.  JF*  OMbnrn»  Jr.,  JSt  Co.,    IVnrland 

EUvffli^Httin   A%<*. 

Wllllum   Peters,  837  Find  lay. 

tjNeM  n    City    Cement    F'avement  Ca, 

Glitiway  Ave.  and  Austerlitz  Rd. 
Gi  it.   A.   Ramsey.  ZiA^i  Kenton. 
S.   L.  Rice,  3d  anti  Main. 
Adam    Ruby,   437  Carlisle   Ave, 
Ryan  ^   Smith,  2ii!S  W,  !!d  St, 
Oliver  Sehlemmer,  isll   IJnn. 

C.  B.   Schmidt   &   Co..   21f.   E,   4th. 
Edward  Scully,  "^3  Bates  Ave, 
W.   H.   Settle  &  Co.,    Station  M, 
.John    Sleekeweiter.    2419    Vine   St, 
Jeremiah     A.     Sullivan,    518    Central 

Ave. 
Trinidad  Asphalt  Co..  17  W.  Water 
F.  W.  Trinkle.  2137  Central  Ave. 
Tweedle      &      Cluxton,      3816     Spring 

Grove  Ave* 
Vnn    Sandt   &    Meeds.   60   Atlas  BVl 

Pldg. 
Wm.  F.  W^agner,  2852  Colerain  Ave. 
Bavld    A.    Walker.    Bee  eh  wood   Ave. 

and  Cinnamon  St. 
'^^irmer  Broth erit,  1327  Vine. 
Wm.  Welsh  &  Co,,  1304  Central  Ave. 


] 


Any  information 


Cement  or 
Cement  riachinery 

will  be  fiirnitshed  on  reipu^ftt  by 
tile  jinhlioliers  of  tlris  Viook 

riunicipal  Engineering  Company 
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EVJLLE— 

Cook, 
fc'    Fosnaugh. 

t  Hoffman. 
II    T^ewis. 
el  L«wis. 
PlckeL 
:.  Salter, 

Stone   Co.,   29  Euctia   Av* .  * 
lean    Steel    &    Wire   Co. 

Armlt-EtKe.   t>7   Brenton. 

Brirth,   yi   Prnfei*«or- 
a  Biduhm,  nU  Zoeter  Avt. 

Beduhm,    82   Ken  more. 

Beers.  32?.  CnlumbdH. 

Reecker,   782   Dortii. 
211  Blundy,  12*;  Muiray  Hill  Ave, 

&  Oiites,  .'.71   Detroit. 

Bra ra ley  &  Co.,  41  Central  Ave, 
ley  &  Gribhens,  il  Central   Av^. 
.  Brannan.  S49  Qulmby  Att\ 
lan  &  Bue;  trier,  45  Case  Library 

Brown,   'Ah  Montroj^e. 
•t  Burner,  235  2d  Ave. 

Burgess,   liii  Nottlngbain   Bldg:. 

Burnett,  im  Society  for  Savings 
^■ 
Butcher,  72  Hayward. 

Canndl,  3557  Brnadwtiy. 
s  D,  Carey,   Kffi  Brentun, 
fe  Caunter  &:  Son.   Uiilkbrs'  Ex* 
nge. 

fe   Chapman,    8   Gkn   Terrace. 
.    Clements,   31*   Williftni, 
E-nts  Bros,,  2rj  Vincent, 
land   Builders'   Supply    Co, 
L  Cleveland,  54&  Central, 
land  Stone  Co.,   Hitkox  Bldg. 
land   Trinidad     Paving   Co.,   209 
erior  St. 

E.  Coiikey,   Builders*  Excliangt\ 
jnnelly    &   Son«,    SI    Huntington. 

&  Sawyer.  31^  Sutjerior  Bldgr. 

Cook,  1067  Crawford   Rd. 
ck   CoBtello,    36  Prosser. 

Creaden,   483   D<«troit. 
,    Crooks,   208  Kirtland. 
ew    Dall    &    Son,    519    American 
mi  Bldz. 

fg^  Davles*  138  The  Arcade, 
dn  Bros..  383  Pearb 

DeCelle,  58  Edmunds, 
'.  Dennertt  45  Myrtle. 
?rrlco,  45  Coltraan. 
■-  Duggan,  102  Lock  wood  Ave. 
Hi  Eekert,  225  Woodlanti  Ave. 
<»  Eden,  12  Palm, 
am  Eggers*  451  Jennings  Ave. 
I,  Ford,  272  Franklin  Ave. 
fard    Reduction   Co..    807   Amerl- 

TruBt  Bldg. 
ur   E,   Fmnch.   128  Star  Ave. 


C  7t'  vekt  tni — f  'ttntht  mil. 
John  Franch,  -35  Streator, Ave. 
Fulton    Building-   Co.,    IbJj    Amtrlcan 

Trust    Bid- 
T.    H.    Garland.   1    Preble. 
\\\  J.   Gawne,   Ft.    Kirtland. 
Giek  &  Fry,  Builders"   t^^xchaiige. 
Johti  Gill  &  Sons,  mi  Cuyahoga  Bldg. 
R.   E.  Green  &  Son,  57^5   Detroit. 
D.   &  G.  Griese,  541  Stieiety  for  Sav- 

\:fy;B  Bid*?. 
Adam  Grimm,  438  Garrett  son  Ave. 
C.   N.  Griffin,  iU\  The  Arcade, 
A.  (I.   Hausman.  W',  St-oville  Ave. 
AugT-ist   Helm.  47  Astor  Ave. 
C.    M.    Herb,   6   Dove, 
C*  J.  HofTman.  ^7  Jennings  Ave. 
Ht'nr>    Holocker,  142  Carran, 
N.  H.  Humphrey,  Itt{5  Giddliiga  Ave. 
Hunkin  Bros.,  Ml  Sawtell. 
Henry  J.  Huntingdon.  1!*  Vincent  8t, 
C.  E.  Jenkins,  if.  Sr^anglt^r  Avt^. 
H.   W.   Johns  Mfg.   Co.,   221   Savings 

Biae. 
Christopher  Johnson.  152  Oregon, 
James  Kacal.  1^  Ehart- 
S.  C,  Kane,  1862  Euclid  Ave. 
M.   E:.   Kavanaijgh.  49i>  Prospect. 
Keasby  &  Mattison  Co.,  117  Water. 
J,  J,   Keiper.  iei9  St.  Clair, 
K<»liy    iNlfiiiil    IJnte     nml     Trnnw- 

purt    i't». 
All>ert  Kerslake,  IS  Itaaka, 
Wm.  Klein,  208  9.  Woodhiwn  Ave. 
C.  F.  Kuentz,  mi  Waverly  Ave. 
T.   S.    Kuster,   S.   WooiHawn. 
Albert    Lanu.    2&    Simon. 
J.  V.  L.each,  2fM  Lake. 
W.  C.  Lehmann,  219  Becker  Ave. 
James  Loader.  38  Prlneeton. 
H.    I.   Luff.   323ft  Euclid   Ave. 
Hugh  Lyle,  415  Doan. 
J.  D.  Maclennan,  527  Garfield. 
Malone  Stone  €'o..  Garfield  Bldg. 
H,  C.  Masttirs,  Bunders'  Exehanseu 
Mathew  &  Llbby.   Chamber  of   Com- 
merce. 
W.  B.  McAllister.  2^1  Newton. 
James  McCarthy,  1  Little. 
Patrick  McCarthy.   134  Dodffe. 
C.  T.  McCracken,  fj4  Jones  Ave. 
Wm.  McDowell  321  Mills  Ave. 
J.  W^  McLean,  31  Rutland. 
T,  J-  McManniis,   410  The  Arcade. 
J,  i;\\  Moran.  31  Rutland. 
Morse.    Myer.    Willland    &    Tubman. 

1.13  Colonial  Arcade. 
National  Concrete   Flreproofing    Cor. 

249  The  Arcade. 
T.     Nicholson    &      Co.,      302    Electric 

Bliig. 
Norcroaa    Bros. 
Northern  Ohio  Paving  Co.,  Case  U* 

brary   Bldg. 
P.  H.  O  Donnell,  785  Lake, 
Edw^ard  O  Neill.   Ifi3  Wade  Ave. 
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Cii'  iTla  mi—  Ct}n  t  i  n  u  eft. 
F.   E.   OviatL  li  Fern- 
Tom   Paisu,    701   riiyahoga    Bltig. 
A.   R.  Parker,   Has  Superior, 
H,  C.  Patchett,  im  Florence. 
W.    H,    Fatchett,   2168   Superior. 
H.  A,   Peterson,  814  Detroit, 
Phillips  t!fe  Blxcl,  %4  Woodland  Ave. 
Pope  Ct-ment  &  Brick  Co,,  Cuyahoga 

Bidg. 
Louis  Poplowaky,  347  Prospect, 
P,  R.  Putnam,  742  Crawford  Rd. 
J.  A.  Reaugh  &  Son,  523  Garfield. 
F.   J.   Rehor,   29  Amos, 
Reserve   Construction   Co.,   153  Pros- 

pect 
James  Rockford,  Bulldt^r's  Exchange. 
C.   C.   Roehl,  187  Woodbrklge, 
Frederick  Roehl,  140  Merchant  Ave. 
John  Roehl,  742  Clark  Ave, 
William   Ryan,   18   Everett. 

F.  B.  Sagrer,  23  McConnell. 
C.  A.  Sarber.  365  Case  Ave. 

'  Shailer   &    Schlllngtaw     Co,,     210  W, 

River. 
Mlcbael   Sheehan,   2fJ  Lyon. 
H.  G.   Slatmyer,  130  Uike, 
Henry  Soeder,   20  Mercbatit   Ave. 
C,    F.   St>ahlSnj?er,   77   Hicks. 
Spence   Bros,,    2923   Euclid   Ave. 
Sl^^ndard      Contracting      Co.,    Wade 

Bidg. 
Standpipe  Coveihig  Cfj.,  22  Mlthli^iiii. 
St^we-Fciller    Ca„      fllS    Suuerior 

Bids- 
a   H.    strong   &    Son.   623   Cuyahoga 

Bldg. 
Thomas  Sullivan,  52^^  Tracy, 
Jacob  Tecka,   40   Chad  wick. 
J.   F.   Terney,  61  Davenport. 
W".   I,   Thompson,   176  Euclid. 
Alexander  Thorn. 
I.  D.  Tuttle,   32  Black3tone  Bldg- 
U.  S.  Construction  Co.,  304  Superior. 
P.  Velotta,  17  Fairvlew  Place. 
W^arren  Chemical  &  Mfg.  Co,,  Cham. 

nf   Com,   Bldg. 

G.  E.    Whitehouae,    9   Beaver, 
Thomas    WikkI,    26   Michigan, 
John  Wuitf,  1965  Denlson  Av^\ 
James   Young,    Builders   Exchange. 

CLYDE— 
Gei>.    Robinson   &   Son. 
F-    Wood  worth. 
COLLI  NGWOOD— 

Baldwin    Bros, 
COLTTMBUS— 
N.  B,  Abbott,  85  N.  High  St. 
J.  T.  Adams.  307  Schultz  Buitdhig. 
Aenie     PAirlnar     Co,.     408-42f>     "W. 

Slate  St. 
Amerleau    Art   Tile    €a.,    S2^S4    K. 

I^ynii   St. 
American  Clay  Mfft^.  Co.,  315  W.  Hli^'h 

St. 
Brust  &  Bauth,  'A?*(y  Sycamore  St, 


Co  i  if  itt  h  t*  s — Co  titin  ued. 
Caplial    City    Artificial    Stone   Co.,  % 

N,  l^rlnceton  Ayr. 
Jag,  P,  CarlUe,  10  Am  bos  St, 
The    Central    Sut>ply    Co.,    Zm-M  N. 

High  St. 
Columbu^  Coal   &    Ume  Co.,  347    S. 

High  St. 
The     Columbus     Macadam     Co.,    319 

Dublin  Ave. 
I'lK'k,  Grant  &  Cooke. 
J.  P.  Crowe,  467  E,  Nag h ten  St. 
Charles  Danegg-er.  132  E.  Schiller. 
Davifi  De  Foreat,  1412  Oak  St. 
Bill  &  Reeves,  Columbia  Bldg, 
Ferrla    Sttam    Mortar      Works,     63S 

Galloway  St, 
Johri  G  in  &  Sort  1085  Oregon  Ave. 

C.  H.  Gurtiea,  1273  Main  St, 
W    M.  Graham,  185  E.  Town. 
Haydenville   Mining   &  Mfg.   Co.,  Iffl 

VV,  Long  St, 
Huff  &  Elgenaee.  S5  N.  High  St, 
W.  B.  Jtmes,  237  E,  Spring. 
M.  J.  Keefe,  72  N.  Central  Ave, 
John  Kuhn,  55  N.  Skidmore, 
T,  C.  Lawler,  777  W.  Town, 
W.   H,   Luchtenbftrg,   410  The  Wyan- 
dotte, 
CharleR  McCloud,   515  E.   Main. 

D,  W.  McGrath,  1079  Summit  St 
P,  R.  McLaughlin,  490  E.  Rich  St. 
Wra,  Merkle,  625  S,  5th  St. 

The  Murphy  Grout  Mfg.  Co. 
Phiiip  Newbold,  164  N,  21st  St. 

F.  A.  Ohrgtedt,  McKlnl^y  &  Rod- 
ger s  9t. 

PenuMylvanln  Pwel  Co.,  9  W* 
ItfaerUten  St.  A.  Ham IL ton,  Mfr.) 
B.  "W.  Par  leer,  l^l^eafl. 

A.  G.  Fugh,  2&%  N.  High  St. 

Jacob  Rapp  &  Co.  3TS5  High  St. 

G,  M.   Schneider,   1-2   S.   High  St. 
Schultz  &  Son, 

Shaffer  Rooflng  Co.,  102  W.  Long. 

W.  F.  Smith,  186  Jefferson  Ave. 

Stearns  &  Hoover,  48  Deshler  Bldg. 

F.  S.  Stimmel,  506  S.  High  St. 

Michael  Stubenrauch,  27S  S.  WashD 
Ave. 

Herman  Stutz.  334  Jackson  St, 

Wni.  M.  Taylor,  26  S  3rd  St. 

Warren-Scharf,   361  W.   State  St. 

R.  L.  Watson,  71^  E.  State. 

A.  W^  White,  415  W^estern  Ave. 
CONNEAUT- 

Fred   Hawley. 

Sam  Ransona. 
CUYAHOGA  FALLS— 

Bates  &  James. 

Howe  &  Co. 
DAYTON— 

Jas.  F,  Archer,  124  W.  Columhla  St 

Ellsworth  Brentllnger,  1310  N-  Main 
SL 

M,  Q.  Cain.  453  W.  5th  SL 

Ja^.   E.    Conley,  1240  ^W.   1st.  St 
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GLANDORF-                                                    ^^^| 

on  AHpUalt  Rou 

ants  aud  Puv- 

F.   N.   Ellti^  &  Co.                                          ^^^M 

Co.,  18  S.  IJiinnI  »t. 

GREENVILLE-                                                 ^^M 

1  Hem  el.   374   B.   Henry  St 

Gieenvllle  Construction  Co.                             ^H 

ercher.  173  Bums 

A  ve. 

W.    J.   Irwin.                                                         ^M 

r.   Kernaii. 

HAMILTON—                                                           ^M 

A.    Lauterbaclt.  156  S.   Allen   St. 

Xvaoo   CofuiiionH,   O   and    WebHter            ^H 

:uhns  &   Co,.  330 

E.   2d,   St, 

^M 

.    Kyhl    ArlJttclal 

Stone    Co..    536 

Hugh  H.  Hall,  121  S.  A  St                               ^M 

2d.  St. 

Hamilton      ArchUectural        Portland           ^M 

N.  l^e^,  34  S.  Eagle  St. 

Cement  Co.,  16  Beckett's  Blk.                       ^H 

\.    Lockwood.   8  N,   Fulton  St, 

J.  a.  Hutch<:ami.                                                    ^B 

MarltlettUJo  Co. 

Frank  Klnch.                                                         ^H 

o   Rittj.   443  W.   ] 

Holt   9t. 

C.  F.  Koehler.                                                      H 

son    Stlnebarger, 

m   S.      Euclid 

Wm.    H.    Louthan.                                                 ^H 

B. 

Miami  Cement  Co.                                               ^H 

rlt>r     Stone     Co., 

122   S.    Wayne 

Geo.  Wilson.  S.  11  th  St.                              ^_^H 

e. 

HICKS  VI LLE—                                               ^^^M 

9.  Swertman.  54  S 

.   Bond  St. 

Warner  &  Hose.                                           ^^^^H 

dad  Asphalt  Paving  Co, 

HILLSBORO-                                                 ^^H 

P.  Wenger,  230  N. 

Western  Ave. 

Jerry   Foley.                                                   ^^^^| 

rt  Wxoe.  44»  N.  Grafton  Ave. 

IRONTGN-                                                        ^^^H 

AJNCE- 

J.   B.   Black.                                                              ^M 

b    Baltes. 

S.   G.   Black.                                                              H 

eider   Bros. 

Frank  Brawley.                                                  ^H 

WARE- 

Cook  &  Cook                                                        ^M 

s  Bobo. 

T.  J.    Mulligan.                                         ^^^H 

.   Garilner. 

Wile  man  &   Plelblin^.                               4^^^H 

I.  Heller, 

KEKT-                                                            ^^^H 

McDonald. 

J,    E.    KeiT  &   Co.                                        -^^^H 

\    MMler. 

KENTON—                                                                  ^U 

HOS— 

J  no.   Burkart.                                                       ^U 

f  &  Kollsralth, 

J.  ChdBt.                                                               ^1 

IR— 

Ell.    Lambert.                                                          ^H 

.  Jaeg-er. 

Maddux  i!k  Erwln.                                              ^| 

Smith, 

PAL  EST!  NB— 

Jno.  Quinn.  ^H 
J  no.    S.    Scott.                                                ^^^^1 

h  Ctowh 

Well»   Brotht-rs.                                         ^^^H 

lA— 

el  Eason. 

LANCASTER-                                                   ^^^| 

Id  &  Schultz. 

Jaa.   Llttrell.                                                           ^H 

I  Wolff. 

Jno.   Llttrell.                                                           ^M 

LAY— 

Jaa.  McManamy.                                                   ^H 

S.    L.    Conklln.                                                       ^B 

L   Fassett,  531  S. 

Main  St. 

Chas.    Henderson.                                                 ^H 

Kleinman,  335  Walnut  SL 
DRIA— 

C.  H.  Jones.  ^H 
Fred  QuUIer                                                      ^1 

•y  Kargr- 

CUnt  Smith.                                                        H 

KLIN- 

LIMA-                                                                     H 

^.    Meeker. 

E.   J.  Cantwell,  gl9  E,  North  St.                    ^1 

3.    Van    Home. 

W.   P.   Cantwell.   119  E.   North   St.                 ■ 

ONT- 

Jacob  Caster.  ai3  W.   Spring  St.                ^^H 

.    Brockmati. 

W.   H.   Hanre,  13R  W.  Wavne  St.           ij^^l 

IPOLIS-- 

John  Hell.  777  VV.  Wayne  St.                   ^^H 

.  Fran  ken  berg. 

W.  H.  Orr.  74:i  W.  North  St.                  ^^^1 

el  Henry. 

Jacob  Spyker.  500  W.  Wayne  St.           ^^^H 

:S  H.  Kames. 

C.  M.  Vanaky,  422  W.  Third  St.             '^^^H 

C.   Rue. 

J.   M.   Wuist.  206  E.  Market  St.                     ^1 

ge  Schnerider. 

LISBON—                                                                   ( 

phus  VIney. 

Carlisle  &  Moore. 

•VA- 

George  Forse. 

.  Waters. 

Geo.    Plero. 

OD- 

Springer  &   March. 

H.   Beaver. 

Levi    Stack  house. 

r  Hake. 

LOCKLAND— 

Honna. 

W.  C,  Bunyan. 

M 
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UJGAN— 

Till  ►man   Klntz. 
Jj)Xr>nX- 

i'Hrr  A:    KMlp. 

•Ttid.   Ml  user. 

Wm,    Wynne. 
UiRAlN— 

Jn]ui    SllltlK. 
LnrtSVH.r.E- 

Jolin  J  acquit. 
MADlSQNVd.l.E— 

J.   E.  Gornien, 

W.    H.   Settle  it  Co. 
MAXaFlEI^D— 

Jacob  CI  trie  &  Co. 

Gandert  Hros. 

Bering  &  Suti. 

Lomnx  and  Port  man. 

Mansfielfl    C  em  cut    and    Paving    Co., 
l:!4  W    ith  St. 

\Vm.  Martin. 

Chas.   Schiing:. 

Straub  &  Hamblin. 
MARIETTA— 

W.    J.    Berry. 

D.   W.   Dye.  "1 

John  Wilklng* 
MARION— 

p.   Kelly  &  Co,  •! 

MARTINS   FERRY— 

John  Boehm. 

Chas.   KnthcrmiiTid. 

Henry  Roihprmund. 
MARY9\nLLB- 

Wm.  Diehl. 

Geo.   Fox, 
MASSILI.ON— 

Ntitl linger  &i  Kraft,  122  Wellman  t^t. 

H.    Weibte.   231  Duncan   St. 
MEDINA— 

John   Crofoot. 

Jacob    Drelier.  »  . 

\Vm.  Frazier. 

Thos,   Gower,    Sr, 

Oeti.    Gruninger. 

Albert    Smith, 

Waters  &  T.eveL 

MIAMISPrKG- 

Grove   &-   Cntrnn. 

Jay   Jacob;^. 

Kerrtipr    &.    Toms. 
MIUDI EPORT— 

Ptfsori    Bros. 

Ed   i?^,    Orant. 

J.    B.    L.!ndsley. 

R.    F.    White, 
MIDDLETOWN- 

DietrSch  &  Conch.  35  W.   3d   St. 

M.    P.    Kemn    &    Son. 

Mldtlletown    Pavlngr  Co 
MTI.ES— 

Jfihn    BarribalL 

Gen,    C,    \Vag:ner. 
MINGO  JrNCTlON— 

FSfitti  I^ro«*. 

M-    A      Richer. 


TMain. 
4^2  N,  Seconil. 


Thfr- 


MT     VERNON— 

t^.   H.  Church. 

J;.4Job  (  oxey. 

J.  A.  Stoyle, 
NELSON  VILLE— 

M.   A.   King  &  Co. 

B,  F.  LundJa. 
\\\  H.  \'orhis  &  Co. 

NEWAHIC- 
J.   r.   Brennan,  37  \\\ 
AV.  n,  Chilcoat,  R.  IS, 
J.  F.  I'hildress,  20  S,  Arch, 

Coffman,  20  GranviHe. 

D.  T.  CofTinan.  42:^  Park  Ave, 
W,  E.  Coffnian.  ^/,  Wet>b. 
Wm.    T,    Evans    &    Son.    ;ii    S- 
teetith   St. 

D.  E    TontsH,  111  \v.  Church  St. 

C   K.   Moore,  N.  ^Y.  Cor.   Knena  Vis- 
ta Hnd  CanaK 
K,  J,   Maitrath.  7*;  S.  Faiirth  Si, 
G,    C.    Wilson,   64    High. 

NEWCOMETiS^rOWN— 
W.  M.   Drode. 

XKW  PHfLADELPMIA- 
<itii.   Edwards, 
Snmiiel    MHler. 

KiLi:s— 

Tompkins   iSr   Smith. 
Ed  ward  W  r  i  km!  a  ft" . 

NORTH    RAl^TIMORE- 

H,  J.  Everitt, 

< '-   J,    Knoke. 

If,    D.    Pilcher. 
NriRWAEK- 

Frtd  Shnmer.  Jackson  St.     » 

Stewart  &  Slmmonj^.  Monroe  St. 
NORWOOD— 

Jas.   McJoynt. 

John  Snyder, 
Olij'JRLIN— 

Cha.s,    H.    Gleuss. 
OSNARITRG—  * 

Jacob  Shengle, 
OTTAWA- 

M.  H.   Fisher. 

Jos.  PIsheb 
OXI'URD— 

\\\  1.  JoLnston. 

a.    S.   Tliobe. 
PAINESVILEE— 

E.  Cal lender. 
J.    D.    Sargent. 
Jas.  Shelly. 

H.   A.   Sutherland, 
PATJEDING— 

Geo.   Hardesty, 
PI  QUA— 

C.  E.  Martin, 
John   il.  ReJd. 

POM  E  ROY— 
Geo.  Bauer. 
i\  W.  Jones. 
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CLINTON— 

BertBch. 
ite  Hard  Wall  Plaster  Co. 
*  Johnson, 
9MOUTH- 

QUmn,  82-86  W.  3rd. 

M.  Glockner,  206  Market  SL 
Illbba  &  Co.,  130^132  W.  2nd. 

KapB,  7?  W.  10.  P.  O-  Pond  Hon, 
:  Kaps,  77  W.  10.  p,  O.  Pond 
a. 

Kelly  &  Sons,  3O0  Jackson. 
5  E*  King,  E.  7  and  Kendall, 
k  McGowan,    h.   5   and   Broad- 
r- 
lel  Monroe,  S14  12th  St. 

Neighbors,  1322  Union, 
iniouth  Pressed  Brick    Co.,     Ill 
rket. 

p  Reeg,  1127  Flndlay. 
a  Lumber  Co.,  1001  Uncoln. 
iter  Fire  Brick  Co.,  S.  Webster, 
o. 
y  Wright,  06  E.  2nd. 

NNA— 
Frank. 

UNG— 
jv   Hunter, 
n   Koenig. 
ael   Roth, 
ist  Schmidt. 

SY— 
-arr. 

Fritz. 
,  Norrla. 
Thompson, 

Webb. 
Y  RIVER— 
Cox  . 
.   DavlB. 
Klddney. 
M— 

lel    Buell. 
I  &  Burt. 
D«  Smith. 
TEVILLE— 
3.   Randolph. 

USKY— 
r.  Doersbach. 
Felck  &  Co. 
3.    MettB. 
H.   Smith. 

iBT— 

I   Bernard. 
Butdorf. 
Crawford. 
Hafer. 

H.  Hnffman. 
IJY— 
Fiaher. 
D*  Fisher, 
thy  Fltsgerald. 
Smith  &  Son. 


SPRINGFIELD— 

John  H.   Berger, 

Chas.  J.  Henry,  372  W.  High. 

G.   H.   Logan.   21S  N.   Murray. 

Wm.   F.   Payne,  72  Chestnut   St. 

The  M,  C.  Rim  sell  Cement  Fnvliiit 
Co.,   SO    r4>]lt;K:e    A>t. 

Ulrlck  &  Wllllcims,  141  S.  Limestone, 
STEUBBNVILLE- 

G.  J,  Fickes.  313  N.  5th. 

Floto  Bros.,  &6G  N.  7th. 

Nicholson,  331  Market. 

STRYKER— 

The  Stryker  Mfg.  Co. 
TIFFIN— 

M.  Baumgartner. 

John  E.  Kline. 

John  Schabaclier. 

Geo.   Stewart. 
TOLEIX)- 

E.  Arnold.  3S4  St.  Clair  St. 

A.  Beauty  &  Sons.  419  Madison  St. 

Jacob  Bick.  007  The  Nasby. 

Bartoll  Marble,  Mosaic  and  Tile  Co., 

lOlO  Monroe  St. 
Burnap  &  Buruap,  602  The  Nasby, 
Car  land  &  Warner,  31  The  Nasby, 
G.  H.  Cole  &  Co.,  425  The  Valentine. 
Edward  Ford  Plate  Glass  Co. 
Garrigan  Bros.,  434  The  Valentine. 
J-  J.  Gcghan,  Darst  Block. 
Victor  Gladleux,  &10  Church  St. 
M.  J.  Golden,   &18  Erie  St. 
Fleisehman  Bros.,  1110  Moore  St. 
Herman,     Sliemers    &    Ley.    230   The 

Spltaer. 

F.  H.    Hill,    312  The   Nasby. 

Wm.  H.  Hummel.  2234  Broadway  St. 
H,  G.  Jennison,  61  Produce  E*xchange, 
Patrick  Kelly,   350   Forrer   St. 
The  Kerlln  Bros.  Co.,  705  The  Nasby. 
Michael  Klley.  348  Missouri  Ave. 
Knanp  Bros.   Stone  Co.,   Oak  &  Belt 

R.    R. 
Lake  Erie  Asphalt  Block  Co.*  210  The 

Valentine. 
John  J.  Lcith,  2055  Vermont  Ave. 
Leith  Bros. 
Henry  Llbbe.  Cham  plain  &  Chestnut 

3ta. 
Thos.   McKlnnan. 
Thomas  McKlnney  &    Son,    525  The 

Nasby. 
William  McMahoii,   321  Floyd  St. 
Wm.  J,  McMahon.  321  Floyd  St. 
Loul3  W.  Montville.  131  Main  St. 
Albert  Neukom,   140  Ottawa  St. 
J.    B.    O'Neill. 
O' Sullivan  &  Sh€ehan. 
M.  Rabbit  &  Sons,  713  The  Nasby. 
Schil linger  Bros',   Co.>   412   City  park 

Ave. 
J.  W.  Schoen,  2005  Lagrange  Si 
Henry  J.  Spllker  &  Co.,  331  Superior 

St. 
Herman  Stollfus,  1136  Moore  St. 
John  Strelcher.   718  Michigan  St. 
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Toledo— Continued. 

Thacher  &  Shirley,  3  Marine  Bldg. 

Thomas   Tyrrell,    Cor.    Lucas    &    13th 
Sts. 

J.  W.  Van  Etten,  643  Oakwood  Ave. 

Ignatius  Wernert,  1214  Erie  St. 

Alanson   Wood,'  612  The  Nasby. 

James  Woods,   2013  Union  St. 
TORONTO- 

Chas.   Bray. 

Joe  Edwards. 
TROY— 

Deweese    &    Enyeart. 

W.   H.   Northcott  &  Co. 

J.  C.  Robins. 
UHRICHBVILLE— 

James  Greenlees. 

G.   P.   Hammond. 

Henry  Hilton. 

Mack   Hunt. 

J.   M.   Lickey. 

H.   N.   Parks. 

Chas.   Van  Vlech. 
URBANA— 

Joel   Bates. 

C.  C.  Creager. 

Lewis  Dickinson. 
VAN  WERT— 

Belong  &  Kline. 

Geo.  Rice. 

Chas.   Thornell. 
WARREN— 

Robert    Bell. 

Benjamin  Bullis. 
■Clinite   Bros. 
Elliott   Bros. 
J.   R.   Sealey. 
Watson  &  Sutherland. 
WASHINGTON— 
Fred  Schwartz. 
WAUSEON— 

Palmer  &  Palmer. 
WAVERLY— 
David    Armbrust. 
Geo.    Hoeflinger. 
WELLINGTON— 

Wm.    Young. 
WELLSTON- 
Louis  BMrn«^s. 
Fred  W.    Cook. 
A.  'W.   Downard. 
WILMINGTON— 
Alph  Anderson. 
Bart   Boyland. 
Tom    Darbyshire. 
Devoe  &  South. 
Pink  Reynolds. 
Joseph   Wakefield. 
WOOSTER— 
Geo.    Fultz. 
Wm.   Hummer. 
Wm.   LoDiT. 
Wm.   Woodland. 
XENIA— 
John   Farrell. 
W.   O.    Maddux. 


YOUNGSTOWN— 

Davis  &  Caldwell,  19  N.  Phelps  St. 

James  B.  Chambers,  715  Mill  St. 

Thos.  Lightbody,  922  Himrod  Ave. 

Christ  Mauser,   25   N.    Walnut  St. 

Nledemeier  &  Restle,  109  Jefferson. 

National  Steel  Co. 

Ohio  Stone  Paving  Co.,  374  E.  Federal 
St. 

Republic  Iron  &  Steel  Co. 

Vetter  &   Heasley,   620   Market  St. 
ZANESVILLE— 

Adams  Bros. 

Ayers  Asphalt  Paving  Co. 

Evans  &  Dunsweiler. 

Fosrarty  &  Curtis. 

The  Mosaic  Tile  Co. 

Petit  &  Abele. 

T.  B.  Townsend  &  Co. 

OKLAHOMA   TE3R. 

EIL  RBSNO— 

M.  J.  Kane. 
GUTHRIE- 

Anderson  &  Pulse. 

J.  T.  Blake. 

J.   F.   Brick ner. 

Scott  Cooper. 

T.   R.   Cotton. 

H.   M.   Fielding. 

John  Scribner. 

M.   White. 
NORMAN— 

McCoy  &  Bethune. 
OKLAHOMA  CITY— 

Oklahoma  Cotton  Compress  Co 
PERRY— 

Wm.  Herman. 

T.  J.  Johnson. 

J.   J.    Noon. 

Geo.  Seevy. 

Wm.    Shifter 
PONCA   CITY— 

M.  Tuman. 

Geo.    Christman. 

Chas.  E.  Welcli. 

ORHGON. 

ALBANY— 

W.   E.  Baker. 

A.   P.  Chamberlain. 

W.  A.  Cox. 

J,  R.  Wilson,  P.  O.  Box  881 
ASHLAND— 

C.  H.  Ve^rhte. 

\V.  K.  ReeveN. 
ASTORIA— 

Normile,   Fastabend  &  McGregor 
BAKER  CITY- 

Neuhaus  Bros. 
CORVALLIS— 

John  Bier. 

Ed    Felton. 

Chas.    Tower. 
MORO— 

J.  O.   Elrod. 
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dosser. 

^    Day. 
'  &  Kern. 

&  Manning. 
L  Mulr. 

.   Obrock.  'Mi  Shaver  Bt, 
land   Sand    &  Contract  Co. 
,  Slemmons. 
the  &  Howard, 
Bd  WoodJn,  64  Sable  Bldg, 
M- 

&   Vankatt^n. 
DAISES— 
,   Kocher, 

PeNIirSYLVANIA. 

IGHENY— 

'ge  S.  BMdle,  15  Park  Way,  K  A. 
I  Blendlnger,  21  O  Hara  St, 
yel  P.     Bricker,     24     Park   Way, 
A. 

I  F.  Bruggeman,  502  Avery  St, 
In    Machinery   &    Supi^ly    Co,,    KM 
cock  St.,  E.  A, 

I  Carson  &  Co.,  1514  Prankhn  St. 
;s  Chapman,  335  Washing  ton  Ave. 
irane  &  Davfp,  Kie  Krie  St.,  W.  A. 
b  H.  Covert.  UW  Beaver  Ave. 
Lam  H.  Daniels,  »j07  PreWp  Ave. 
.  Graham,  120  Ohio  St.,  E.  A. 
f  Owlnner,  ISOl  Market  St 
»«s  Hablrt».  709  Monitor  St. 
s,    Sefton   &   Co..     2050   Chartiers 

,   Helsch,    12M  Franklin   St. 

.  B.  Inghams  &  Son.  616  Rebecc* 

urn    &    Too  till,   21&    Park     Way, 

A. 

i.  Kunze.  slO  EI   Diamond  St, 

Tiompson  Lrfiwrence.   W^  Erie  St., 

A. 
rew   Lugihlhl,   53ri  Ohio  St,.   E.  A. 
es   MoAfee    &    Co,,    61i>   W.    Dla- 
ind   St. 

E^e  P.  Mcintosh  ^  Co..  m  Penna. 
e. 

raughton  &  Co,,   130  Federai  St. 
■er   Bros.,   633  Belmont  St, 
•lew  Reif,   Jr,,   IWI   Ferry,   W.   A. 
s  &  Fisher,   821  Pertn,   Ave. 
Ian   Asphalt   Paving     Co,,     Alle- 
E-ny  Ave. 

ce  Slnnott*   2801  Perrysvilie  Ave. 
;ey  Sloan,  Ohio  and  W.  Diamond 

n  &  Mcllvain,  4§1  Federal  8t, 

Tt   Stlepeke,   714  2d   St. 

Iph  Sutter,  Charles  St.   and  Nor- 

od  Ave. 

!.   Tannehill,  1315  Pederai    9t. 

i  Trimble  &  Bro.,   2022  C*hartlera 

;.  Umstftad,  810  W.   Diamond   Bt. 


A  lli^g  henp — C*ni  tinueiL 

James  Wherry  &  Co,,  8&7  North  Avft., 
W.    A. 

D.  W^lnterfi  &  Son.  fpfH  Jaekson  St. 

Young  &  Gaver,  258  Rlv»r  Ave. 
ALLENTOWN— 

Allentown     Pavins     &     Constructloft 
Co..   BOl   Hamilton   St. 

Paul  Baloi^h.  403  Hidge  Ave, 

Chas.  H.  Edwards  &  Co. 

Henry  E,  Erich,  17th  &  Liberty  Sts. 

I.  L,  Lehr  &  Son.  8  S.  7th  St. 

Jas,   W.  Sluber,  142  8.  7th  St. 
ALTOONA— 

H,  G,  Allen,  933  17th  St. 

H.    H.   O'Kesion.  mi  IHh  St, 

W.   L,  Shell enberger.  1710  9th  Ave. 
AMBLER- 

Alb.  Beck. 

Bdw,   C.   Evans, 

Morris  Redtfer, 

B.  a,    Rypsell. 
APOLLO- 

Klrkwood   Ik    Willard. 
ASHLAND— 

C.  &  J.  Lfebig. 
ASHLEY— 

P.  F,  Blod^ett, 

J.  E,  Marcey. 

Andrew  Murphy. 
^^.    J.    Neeld. 
ATHE^^S- 

Boteford  &   Kunos. 

J.   M,   Clark. 
AXE   MANN— 

H.    Uhl, 
BANGCIR- 

A.   H.   Brueh. 

John  C,  Miller. 
iBEAVEK  FADLS— 

Chandler  Bros.  Co. 

Simon    Harroid. 
BHIDB^ORD— 

Geo,  C,  Hawklngs. 

Lresaig  Bros. 
BELLrEFONTE— 

San-iuel    Gault. 

Henry   Dowry. 

John  Noll. 

Thos.  A.  Shoemaker. 

W.  H,  Steele, 
BETH1.E11EM- 

A.    F.   Knight, 

LehiKh  Valley  Construction  Co. 
BIRDSBORO^ 

U  H.  Foeht, 

A.  E.  Mangrer, 

R.  Mohr  &  Son, 
BLAIRSVILLE— 

C.    F.    Murray. 

F.  G.  Murray, 
B  LOOMS  BURG-^ 

Fred   Kumer. 

O.  B.  MeBlch, 
BLUK   REDl^ 

Geo,  Am  berg,  Jr. 
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BRADDOCK- 

Braddock  Lumber  <^o 
Cop  eland  Bldg^.  Co. 
David  IV  James. 
Jos.   IL    Kankln. 
Union  Hailing  Mill  Co. 

BRADFURD— 
N.  H,  Bannon. 
F.  F,  Davis. 
Wm.   Hanley. 
HUl  Sc  Slattery, 
N.  I,  Jaeobson. 
David  J.  Kelley. 
J.   J.   Lane\ 
Sheehan  &.  McGbauii. 
E.   N.  Ilnruh. 
S.  D,  Winter 

BRISTOL- 
Jas.  Banister. 
Thos,  Vandegrift. 
Jiio.  S,  %Vrtght. 

BHYN  MAWR— 

Frank  M.  Lea  cock. 

%Vm.  Viney. 
BUTLER— 

\\\  E,  Cochran 

J.  A.  McDai.vt.ai. 

Geo,  J^cbenek. 

Jtjhn  Shii finer. 

Ed  Wfigand. 


t  ALli'^ORNIA— 

O.   O.    Hornbake. 

John  R.  Powell's  Sons. 
CAMBRIDGE  SPRINGS— 

C.  W.  B cacti. 

G,   D,    Bunting. 

Enos  Brown. 

Miles  Crosley. 

Hanchett  Bros, 
rARBONDALK— 

I-Li;ilr  kSL-  Kennedy. 

C.iLlixj,^  &  Kenncd5\ 
CARLISLE— 

U  C.  \V.  Faher;  Sonlh  St. 
CARNEGIE— 

S.  Gamble. 

W.   H.   Roberts, 
<  AT  AS  AU  QUA— 

Kdward   J.   Boyer.  • 

1  Kivid  L.  EnianuttL 

h^matmcl   &  Son. 

MoritK  Forner, 

Cbrtstian  Garbian. 
,  Henry  J.  Lelckel. 

Banlel  Mullen. 

H.iny   J.    Seamen. 
C  H  A  M  B  ERSBURG— 

P,  F,  Jchna. 
CHAHLEROI— 

T.  B.  Hastings, 

W.  B.  Taylor. 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  best  ideas,  the  most  successful  methods, 
the  latest  news  regarding  all  contracting  work  in  American 
cities,  is  information  of  great  value  to  progressive  contractors 
engaged  in  doing  that  kind  of  work. 

That  is  just  what  contractors  get  from  Municipal  Engineer- 
ing Magazine. 

If  they  don't  find  in  the  Magazine  the  information  they  want, 
it  will  be  furnished  on  request  to  any  subscriber.  In  answering 
a  single  question  the  Magazine  often  incurs  expense  greater 
than  a  subscription  amounts  to  for  life. 

This  information  service  alone  is  worth  to  contractors  many 
times  the  subscription  price. 

The  subscription  price  is  only  $2.00  per  year.  No  progress- 
ive contractor  can  afford  to  be  v/itbout  the  Magazine, 

I  am  pleased  with  Municipal  Euj^iniMiriag.— (?«o.  M*  Sttiardent  SidC' 
nmfk  CfiiiiraHttr.  Pnrtfanti,  Mr. 

Muuicipal  EnRinoBrirjiff  is  to  my  niiad  the  best  for  men  employed  in 
muuicijKil  Avork.— J.  If.  SiKffb.s,  Wt'st  Rvxhur^i^  Mans, 

Municipal  Emffiriwnntf  is  W4>rrh  its  weipht  in  silTen  —  iVafi  lAik^ 
Tribnnr. 


MUNICIPAL  ENGINEERING  CO. 


Na.  1  lriiidw»y,  Ntw  York  Citjr,  N.  T, 


Ns.  It  iouth  Mtrlrilan  St.j  tntfiatiiiMiitj  m. 
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EMPC^aUM- 

^^M 

niTG     County   Paving   &    Conat.              W.  H.   Cramer. 

^^^^H 

John  W.  Krlner. 

^^^^H 

Dickerson. 

ERIE— 

^^H 

Farraday, 

Ed  Drtacolh 

^H 

F.  Johnson. 

Kraft  &  Wultber. 

^H 

r  Bros* 

Mayer  Bros. 

^H 

Provost. 

John  McCormick  &   Son. 

^H 

dn  Taylor, 

Dennis  O'Brien. 

^H 

Welgand, 

ETERETT- 

^H 

IFIELJD— 

CottnHre  Planlnip  Mill  Co,, 

Sprt»i§r            ^H 

&  Co. 

St. 

^H 

t,   Hughes. 

FLORIN- 

^^1 

ON  HKTGHTS- 

J.  Y.  Kline. 

^H 

U  Cofiffleton, 

FBANKLTN- 

^H 

F.  Manley, 

R.   A.   Bigley. 

^H 

s  Shipley. 

J.  A.  Fredcrichs, 

^^M 

rd  WinlerhoUiim, 

John  Oshorn. 

^^^^H 

iSVILLB- 

Daniel    Sheehan. 

^^^^H 

Dickltison, 

FREELAND— 

^^^^H 

D,  I^ynn, 

Jaa.    Griffith. 

^^^^B 

dEIA- 

Lewis  Lentz. 

^H 

C.    Broome. 

Patrick   Meehan. 

^H 

lei   Daron. 

GIRAKDVILLE— 

^H 

D,  Forry. 

John   B.   Lelbig. 

^H 

¥.   Upp. 

GREENSBURG— 

^^M 

Weber. 

Geo.  W.  Gk)od  &  Co. 

^H 

LUENCE- 

Keenan  &  Co. 

^H 

I    FIke, 

HANOVER— 

^^ 

tf.  Flanlgan, 

McC   Davidson. 

^1 

.   Stark. 

'  HARRISBURG-^ 

^H 

ELI^SVILLE^ 

Matthew  Flanagan. 

^1 

Balsley. 

Galbraith  Bros. 

^H 

mn  &  Co. 

Wm.    JenninE:s, 

^H 

tto  Lumber  Co..  Ltd. 

W^ard  &  S tucker. 

^^1 

1  Connellavillc  Lumber  Co. 

HASTINGS^ 

^H 

Y— 

Duncan  &  Spangler. 

^H 

iley  Bros. 

Philip   KlJne. 

^H 

Paul  &  Son. 

HAWLET- 

^^1 

ER  SPORT— 

Henry  Breed. 

^H 

•y  A.  Button. 
.  Horton. 
I  Bros, 
rENSVIT.T.Fp— 

HAZLETON— 

^1 

Fischer  &  Son. 

^H 

James  &  Williams. 

^M 

rensville    Coutractiuir   Co. 

HOT  iT  JD  A  YSBURG— 

^H 

L  E.  Patton. 

H.  P.  Malone  &  Co. 

^^1 

.  Whit  taker. 

J.   S.  Vipond. 

^H 

ILLE- 

HOMESTEAD— 

^1 

ks   &   G  J  fobs. 

H,  M.   Elliott  &  Co. 

^1 

ly  station— 

Erbeck  Bros. 

^H 

V.   Harold. 

H  UGHBS\aLLE— 

^1 

roN" 

William  A.  Ball. 

^1 

Waener. 

John  Erdler 

^1 

OlS— 

Chaa.    Hughes. 

^H 

Bettfl. 

HUNTINGDON— 

^B| 

DOWNINGTON— 

J.  C.  Hall 

Fisher. 

S trickier  &  Watson. 

\   Guthrie. 

INDIANA^ 

arnea  &   Zook. 

B.   M.   Lockard. 

OK— 

A.   F.   Moreau. 

S.    Brodhe&d   &   Bro. 

Wm.  L.  Sw anger. 

L  Leaher  &  Son. 

JENKINTOWN— 

E.  Mites  &  Son. 

Jaa.    W,    Ball. 

STROUDSBURG— 

Flo  ran   &  Leswirig. 

Ejaiiigur. 

L.  A.  Nagle  &  Co. 

r   B.    Edln^er. 

G.   Walter  Sperry. 

i 
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Peek  Lumber   Mfs^.   Co. 
JOHNSTOWN- 

(ieu.   Kruegt'r. 

W.  J.  li'Me  &  Suns. 

Wm.  Smith  &  Bros. 

Herman  Thiele, 
KINGSTON— 

C.  J.  &   B.  J.   Coon. 
Coon  &  Mooney* 

KITTAKNING— 

Daugh^^rty  Bros.  Brick  Co. 

Heilraan  Bros. 

W.  Ilileman* 

R.    A.    HUeman. 

McConnell  &   Luker. 

Jaa,  M.  McCon lough,  jr 
KUTZTOWN— 

Chester  W.   Rhode. 

Daniel  C.  Weih 
LANCASTER— 

Joseph  A.  Elehel, 

J.  U.   FritchBy. 

J.  a  Gaibraith. 

F.  V.  Hindeo. 

Lancaster  Cement  Paving  Co. 

Wm,  M,  Oster. 

C.  F.  StaufTer.      ' 
LANSDOVVNE— 

P.  Mahoney. 

R.   Shoemaker. 
LANSFORD— 

J  as     B.    Hall. 

L,  C.  &  Nav.  Co, 

Herman  Hiebe. 
LATROBE- 

James   Dalton* 

P    J.    Dalton. 

John  Hermann. 

John    Onderzi^n 

ThomaH  Pot  linger. 

Da  nit  I  W.  Smith. 
LEB A NGN- 
Sam  1   Bells  Sons,  N.  IDth  St. 

H.  C.  Fricke.  Canal  St, 
LFHIGHTON- 

J.  H.  Hotttnstoin. 
LBWISPt  t  in  i— 

Jno.  H.   r^<.liier. 

Chaun*  t\v  Foster. 

Jos.    M.   Neablt. 

ITerv-y  M.  Wlndei. 
I4L':\V]ST0WN— 

V.  C-   Franclp. 

R    II.   Montgomery. 

J,   B.   Selheimcr. 
LIONVILLE— 

Geo.  Sline 
LOCKHAVFN— 

Geo,   S.  Go  Ode  &  Co 

D.  L.  MlUer  &  Co. 
MA  HANDY  CITY— 

Smith  <Sl  Campion, 
WANSFIEt^D— 

E.  N    iJentley. 
Reuln^n  Cin'tis. 


MARIETTA— 

Geo.    Strohm. 
MDUN^i^D— 

D,  Capitan. 

Jos.  G.    Hunter, 
M'KBESPORT— 

Bowman  Bros. 

Hocker  &  Shaw. 

Kelly  &   Dry. 

Oherlln  &  Co, 

RoV>crt    Weir* 
MKEES  ROCKS- 

Chas.    K.   Barnliart, 
MEADVILLE- 

D,   W.    Cochran. 

Geo.  Stdler. 

Velth    Steiss. 

Kt'yatone   Pacing  Co. 
MEDIA- 

Jiihnson  &   Wickers  ham. 
MiDDLETOWN— 

C.    W.   Yost. 
MILTON- 

Peter  J.   CMsto. 

Amandus  Hill. 
MTNKltSVILiLE— 

Ci?o.    Ball, 

He n  ry    H .    Oo rnbax:h . 

i;)m«s  A.  Maurer, 
MONONGAHELA   CITY— 

A.  M.  Able. 

Clarence   Haggerty, 

Frank   H agger  ty. 

Gns    Markle. 
MONTROSE— 

L.  P.  Loomls. 
MOUNT  JOY— 

H.   W    Groilt 
NATRONA" 

J.  J.   MiiUer, 

M     J.    ateflfen- 
NAZARETH— 

John  F.  Dolan. 
NKW  BRIGHTON— 

Thos.   Houlette. 

R.  D.  Hunter  &  Co. 

Martsolf  Bros. 

R.  B.  Me  Daniel  &  Sona, 
NKW   CASTLE- 

MeMillln   &   Moorhead. 

David    S.    NorHs. 

Geo.   H.   Van  Horn, 
NEW  KENSINGTON— 

Joe   B.   Heister. 

J.    S.    Murray, 

Robt,   E-  Rowun. 

H-   S.  White. 
NORRISTOWN— 

John  D.  Dyer. 

Skelly   &    Weaver. 

G.   W.   Srfiith  Jii  Son. 
NORTH   EAST— 

AHrpd    Nelson. 

C.   M.  Sehultz, 


CONTRACTOEB  AND  LARGE  USERS  OF  CEMENT. 


507 


NORTH  iTMBERLAKD— 

Robt.    Leaher. 

H-  J.  Stannert, 
OAKD'ALE^ 

T.   a  Wallace. 
OIL  CITY— 

Frank  Smedley. 
OXFORD- 

J.    Li.   Reburn. 
PATTON— 

Frank   Bowman. 
Pi]NLLYN— 
J.   W.  Kutz. 
Alan  Mat  bias, 
PHU^ADELPHILA— 
Alcatraz    Paving     Co.,    lOZi     Wllbi^r- 

spoon  Bldg^. 
Alcott,    Roaa    &    Scully    Co.,    '^U    N. 

Broad  St. 
American  Artificial  Stone  Paving  and 

Construction  Co.,  211  S.  &th  St. 
Atlantic  Stone  Pavement  Co,,  2310  N. 

■  IBth    St. 

■  S.  A.  Bachman,  1»47  N.  6th  St. 

■^  H.   Barker  &   Bro..  24th  and  I.ocust- 
Sts. 
Martin  J.  Beirn,  Jr.,  mw  Filbert  St. 

I  Em  Li  Bleile.  254^  N.  Mascbnter  St. 
Block  and  Tile  Paving  Co..   Harrison 
Bide. 
Boiler  &  McGaw,   410  Walnut  St, 
Booth  &  Fiinn.  1&42  Forbes  St, 
Borthwick    Prin&    Co,,     25<)6    Benczit 
Cor.    HilL 
Frank  Brennan,  140&  Ritner  St. 
Felix  Brown  &  Son,  7  N.  Juniper  St. 
Ja.mes    Brown.    39th    and     Havprford 

Sts. 
Bncbanan  &  Sloan,  183S  Market. 
Cambria  Steei  Co. 
[  Philip  Carey  Mfg.  Co.,  22^  S.  fith  St. 
'  Carter  Paving  Co.,  &fJft  Girard  Bldg. 
i  Kobert  Chambers  &  Son,  1022  York  St. 
,  Co  f  rode  &  Say  lor,  (inc.),  257  S.  4th. 
[Columbia  Artificial  Stone  Paving  Co., 

205  ^.  20th    St. 
[  Delaplaine  &  West,  604  Fidelity  Bldg. 
f  Thomas    F.     Devine,     Haverford    and 

l^ancaater. 
( Michael  Devlin.  Benezlt  n  2Sth  c  Hill. 
[  Dlektrson      Construction     Co.,     Beta 

Rldir- 
f  John  G.  Dleterle,  104  N.  Penn  Gtn, 
I  Doyle    Sc   Doak,   1509   Syiisome   St. 
]  F.   R.   Dravo   &   Co. 
(jDrehmann  Paving    Co.,     2(>2fl  Parrlah 

St. 
J  David  Duffin,  2206  E.   LphUh  Ave. 
iJacob  B.  Edelkamin,  403  N.  12th  So. 
[Ferro  Granite  jfrtlficial  Stone  Paving 

Co..  ie25  N.  VUh  St. 
[  Filbert  Paving  Co.,  Ferguson  Bldg. 
Peter  J.  Foley.  2618  N.  6th  St. 
I  JoseDh    Fosco,    824   Washington    Ave. 


Ph  if  a  detphia — Co  ntin  «  ed, 
Franklin  Construction  Co.,  S12  Lippln- 

cott  Bldg. 
fiamuel    H.    French      &     Co.,    York 

Ave,,   4t1i    and    Ca!lon1iill    mm. 
Germanic  Artificial  Stone  Paving  Co,, 

1409  Ritner  St. 
Frank  R.   Gerry,  tsm  Market  St. 
Glol>e   Artificial    Stone     Paving     Co., 

Betz   Bldfi; 
Adolph  Grant  &  Co.,  210  Chestnut  St, 
Greenwood    Brothers,    20(K    Frankfort 

Ave. 
Guarantee  Paving  Co.,   Betz  Bldg. 
Matthew  Hall.  1927-31  Market  St. 
Franklin  M.  Harris  &  Co.,  1611  Filbert 

St, 
1.    H.    Hathaway    &    Co. 
Haupt  &  Franklin,  18  S.  Broad  St. 
J.     H.     H Inkle    &     Co.,     American  & 

Cambria   Sts. 
Holt  &  Schober,  378  Bourse. 
Christopher  L,   Huber^^  York  rd.,  near 

Haines. 
Italian  Marble  Moslac  Co.,  431  Sprue© 

St. 
Evan  Jones,  3eth  and  Liberty  Sts, 
Charles  B.  Kline,  331  N.  4th  St. 
Jrs  F.   Knowlan,   15  N.  13th  St. 
Win.    K reuse   &     Sons     Cement     Co*. 

Ifi21   N.    5th   St. 
John  R.  Llveaey,  128  8.  20th  St, 
J.  H.  Louchheim  &  Co..  1432  S.  Penn 

Sq. 
James    Y.    MacDonnell    Co.,    122     N. 

Franklin. 
FranciH  S.  Markland,  424  Walnut  St, 
Henry  Maurer  &  Son,  29  S.  7th  St. 
D,   J,    McNlchol,    7tvi    Betz    Building. 
James  H.  McQuade.  3.'>12  Rth  Ave. 
MerHtt  &  Co.,  1024-102R  Ridge  Ave. 
Jo»epb  S.   Miller,  1808-10  Ridge  Ave. 
Miller  Artlficiril  Stone  Pavement  Co,, 

2440  N^  Fairhtn  St. 
Mosaic  Art  Co.,  522  N,  10th  St, 
Howard  M.  Murphy,  1643  N.  Dover  St. 
National    Fire  proofing      Co.,      1209      S, 

Girarcl  Bldir. 
Andn  w  F.  Nett.  1234  E.  Chelton  Ave. 
Stacy  E.   Opdyke,     Jr..     122    Bplmont 

Ave. 
George   L.    Pea  bod ^\ 
George  R.  Peacock.  212  N.  13th  Si. 
Pennsylvania  Asphalt  Paving  Co.,  IH 

N.  Broad  St. 

Penn.      State     Construction      Co.,    735 

Drexel   Rldjr. 
Penn,    Tile   Mfg.    Co.,    331    N.    Fourth 

St. 

Michael   Perrello,    710   Ellsworth   St. 
Louis    Peters,      Seymour     &     Keyser 
Gtn, 

Petriflc  Paving  Co,,  3345  Market  St. 
Phoenix  Paving  Cj..   58  N.  4th  St. 
Joseph  Pin  to,  5236  German  town  Ave, 
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Quaker   City   Paving  Co..   45  N.   13tli 

SL 
Richardson  *i   Knji.':.  mth  &  Race  Sts. 
George  W.   Koyimnusp.  24  9.   7th  St. 
James  J.  Ryan,  112H  N.  401  h  St, 
Ernest   Brliofz,  1  U>7  N.  Camar  St. 
J.    i?<:h\vartz,    22iii>   N.    27th    8t. 

B.  M.   &  J.  F,   Shanley,  1428  Market 
St 

Sharpless  &  Watt.a.  3522  Cliestnut  St 
W.    8.    P.    Shields.    705    Witherspoon 

Bldg. 
Sm^dley        Const  mcHon        Co.,        712 

Stephen    Girard    Bldg. 
Smedloy       Coonstrucnnn     Co..     711-712 

Slepben    Girard   Bids, 
Smith  &  Davis  Co,,  :W4  N.  Ilroad  St. 
Standtird  Concrete  Mfg,   Co,,  yil"  Bntz 
S(findard     Phislic      Mf^.      Co,,      4<>5-6 

Stephen   Girard    Bl(%. 
Jcist nh  SletWrigon,  Wl^^  Commerce  St, 
S.  A,   Stontback.   1828  N.  9th  St. 
S.   A,   Taylor.   s2  Schmidt   Rld^. 
Tennis  ConsMuftion    Co.,   »3+  Stephen 

Girard  BMk. 
Trent    Tiie    0>.,      Kln^j?     Ave.,     cor. 

Plum. 
United    Ga.s     Improvement     Co..      333 

Walnut  St. 
U,  S,  Fireproof  Wood  Co..  221S-20  Bar* 

St. 
Vandf'grrift       Cutu>4tnH'[ioii       Co..     \Wi'i 

Drexel  Bldg, 
Vuleanitt'    I'tivini:    rf^^,     iTift    Market 

St, 
Mhjhael  AValsh,   1707  N.  21th  St. 
warrcn-Ehrit   t\K,   1210     Land     Tilh^ 

Kld^.^ 
Wm.  Wharton,  Jr.,  At  Co,,  Ltd. 
J.  M.  Wilrox  &  Co.,  5<W  Minor  St. 
\Vindsor  TavinK  <'o.,  4H  N.  12lh  St, 
Jo.seili  Yea^jer.  S17  Si>rir4g  Garden. 
John  Zeh under,  350*  N.  Ramjolph  St. 
PHll.LlPSRUTKl— 

C.  H.  l.ittiens  lSL'  Son. 
PITTSBCRG 

l?VrilUam   Allsliciuse,  43S  4th  Avp. 
A,  Ansell  t^'  Son,  112  4th  Avt^, 
Thorn a.s   Atrhison,   B417  Potti^r  St. 
Wm.  F.  Baliantynf,  718  Chestnut  St. 
Henry  Balz,  2  Troy  Mill  Road. 
Samel  K.  Beattv,  ^i\un  Market  St. 
W-  D.  Beatty.  :iih^  W    Diamond  St. 
Li.   Benz   ^.  Bron.,   14   S.  I^Jth   St. 
Bollinger   Bros,,  Vii  1st   Ave. 
Booth  &  Flinn.  T.td..  1942  Forbes  St. 
Kearns  Bracken,   5l:i4  Carnegie  St, 
C,  H.   Bradley,   Jr.,   &   Co. 
Breltwciser  &  Co.,  516  Market  St, 
Morris  Broida,  1204  Clark  SL 
J.  E.  Brown,  409  Market  St. 
Browning  Bros,,  BOG  4th  Ave, 
G.  R.   Buclian.  Sll  CarneRle  BIdg. 
DeWitt  C.  Carroll.  S2  Schmidt  Bld^. 
W,   A.   Cassidy,  0637  Deary  St. 


Cliarlt  s  II.  Chance,  342S  Boquet  8t. 

John   M.   Clark,   ISIG  Whfirton   St, 

John  Cline,  7323  Ballard  Ave. 

John  Cline,  Jr.,  7323  Ballard  Ave, 

George  Cochrane,  Jr,,  1210  Washing- 
ton Ave. 

George  A.  Cochraiir,  12lo  Wiit^lnng- 
ton  Ave. 

John    Conley,    5107    Keysttnne    St, 

J.   A.   Cornelius,  5;i  Schmidt   BIdg, 

Cronln  &  O'Herron,  17ih  St.  and 
Murit't, 

Ciirran  &  Hussey,  215  Jtii  Ave. 

Deeds  Bros,,   245  4rh  Ave, 

W,   J,   Dow,   434  4th   Ave. 

Brake  &  Strait  on  Co.,  :ii  Cr»rre=tnBii 
BMg-. 

F.  U,    Dravo  &  <:o, 

C.    M.    Driver,   427   fith   Ave. 
J,  K   Dykmann,  722ii  Kelby  St 
Churlts    E^in,  luis  Locust  St. 
Valenllne     Ehmer,     141     Washington 
Ave. 

ESchenlamb    &    Madden,     105    Shady 

Ave. 
John  S,  Khioit,  822  We?>ster  Ave. 
Edward  E.  E3rlckf-on,  S  t Harrison  Blttf. 
llufih    Ferguson.   3233   Penii.    Ave, 
Frederick  Ij.   Fisher,  Junionville  and 

Ann  Sta. 
W.  &  J,  Frances  &  Co.,  Lihertv  Ave, 

and  aith  St, 
Fr ick  &  Co.,  51  Schmidt   Bidg. 
Geor^^e  A.  C.  Fullir,  40S  Lewis  Bkx;k. 

G,  S,   Fnlmer,  4<W  Market   St 
G^^neral  Engitieerln^  &    Construction 

Co*,  52  Shannon  Bld^. 
T.  M.  Gillespie  Co.,  6C14  Westlnghoufe 

Bldg, 
Globe  Asphalt  Co.,  4tS  Rake  well  Bldg. 
Golden  &  Crick,  3512  5th  Ave. 
Graft"  &  Kennedy,  11  Lemon  Ave. 
Frederick  Grinner,   imi   Market  St, 
(^eorjfe   G riser.    187   46th    St. 
Benjamin   A.   Groah   Co..    409  Market 

St. 
Ebenezer  Hallett,   410  4th   Ave, 
T.  J.    Hamilton,   IC^B   Market  St. 
Hamilton  &  RiRle,  S  Strawberry  Ave. 
George  R  Hardie,  33  Pride  St 
Robert  M.  Hays,  413  4th  Ave. 
W.  H,  Helper,  :\m  Co]]in«i  Ave. 
Joseph  M.  Henderson,  I5rj  Jancey  St. 
Josseph    L,    Hersch,    Sta.e    &    Liberty 

Aves. 
Hey  I  &  Patterson.  51  Water  St. 
Daniel   Hlef,   11   Norton   Ave, 
James    Howard,    Jr.,    &    Co.,    34  Mc* 

Chance  Blk. 
W.  E.  Howley  &  Co..  1504  Park  Bldg. 
A,   L.   Huff,  143  Roup   St. 
Hyde  Bros.  &  Co.,  902  I^.^wis  Block. 
Jac  k»on  &  Fulton.  21fi  Fer/sruson  B% 
Joily   Bros.   &  Co,,  301   STnithfield  St 
Evan  Jones,   Liberty  Ave.  ^  36th  Si 
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ivg- — Co  n  tin  u  €<f, 

'.  &  Foley  Co..  247  Water  St. 

fman  &  Byiand,  H  Maple  St, 

ns   &    Rtdge.    Forbes    ik   MlJten* 

g-er  Sts. 

r  &  McDonald,  212  Frankstown 

s   Keller t     &    Son,     603   Empire 
S- 

Kerbaugh,  WMy  Penn  Av:. 

&  Fox,  2565  ilth  Ave. 
am  Kerr's  Sori*»,  31  fi  T^wis  Blk. 
»  W.  Keyser,   Wd'M  Deary  St. 
?e  W.   Iving:,  -ir?i5  Main  St. 
:er   &   Mcdarren,    214   F^rtjupon 
ck* 

.   Krewsiler.   3217  Peiin  Ave. 
a  Liamond,  IIH  Ft-rguson  Blk. 
mder  Laui?hlln  &  Co.,  704  Ltwls 

p   E.   L^rsch.    Park   Ave,    &   An- 
te St. 

Lydick,   409  Market  St. 
:  Lydon.  5>409  Keystone  St. 
le  Mai  smith,  G312  Butler  St. 
solf  Bras..  412  7th  Ave. 
rt  a  McCain.  308  Alpine  Ave. 
arren  Construction  Co.,  Ltd..  214 
gruBon  Blk. 

E.  McClellan,  429  njamond  St. 
'.  McClure  &:  Son  Co.,  201  amith 
ck. 

McCliirg  Gas  Construction  Co.. 
Vater  St. 
s  Mh  McCurdy.  C32  Penn.  Ave. 

McDonald.  f»02  Penn  Bldsr^ 
Jvain,  Unkefer  <Jfe  Co,,  8  Wood  St. 
mder  McKnisht,  4o07  Forbes  St- 

McNally.  1007   Forbes  St. 
s  H.  McQuade,  :^512  5th  Ave. 

McSpadden.  326  4th   Ave. 
elber,  S»0  Standard  Bldg. 
s  Messer.  B102  Carneifle  St. 
?e   H.    Meyers,    4049   Woolslayer 

r  &  Reed,  ©23  Park  Bldg. 

am  Miller  &  Sons,  1210  Carne^e 

IT. 

r.  B.  Milholland  Co. .  714  5th  Ave. 

Murphy,  32  Schmidt  Bldg: 
xtln  Meyer,  2116  Sarah  St. 

Castle   Asphalt  Block  Co.,  lOlS 
,n.  Ave. 

s  Omslaer.   301  Park   Bldg. 
Jros..  1B25  Wharton  St. 
B  Owens.  411  4th  Ave. 

Paler,  423  N,  EuclUI  Ave. 
rson  &  Patton,  Lowry  and  2d, 
1, 

m  &  Gibson.  528  Standard  Bldg. 
Ddy  &   Filbert    Co..     Ltd..     58B0 
ter  Ave. 

Asphalt  Paving  Co.,  87  West- 
louae  Bik. 


Pitts  b  1  i  Tff^  C<i  tt  titt  w  efi . 
Pittsburg   Stone   and   Pavement   Co., 

Hamilton  BIdg 
Louis   Plank,   1715   Sarah   St. 
Fot»«  Cement  and  Driclc  Co.,  421 

^ociil  St. 
William  T.  Powell.  608  4th  Aye, 
William  W.  Price,  301  Fergruson  Elk. 
George  A.   Rahl.   610  Blng:ham   St. 
Charles  Rath,  612  McCandless  Ave. 
T.  W,  Rellly  &  Co.,  723  Park  Bldg. 
Andrew  Richmond  &  Son,  f«16  Market 

St. 
James  Rodger,  aSU  5th  Ave. 
Rodgers  Sc  Abel,  321  Water  St. 
Sadie Pt  Martin  &  13vans,  20  Franks- 
town  Ave. 
*     Frank  P.  Sawlers,  im%  44th  St. 

Wm.    D.    Scnlfe    A    Svnm,    S'^l    lut 

Ave, 
George  H.  SchTnunk,  7  Enon  Ave. 
John  F.  Scott  &  Co.,  506  Smith  Block. 
John  Seibert,  1700  Jane  St. 
Michael  Senge,  E272  Keystone  St. 
P.  E.  Shallenberger,  16  Grant  St. 
Sheets  &  Fishburn,  317  Louden  St. 
Henry  Shenk,  900  Lewis  B!k. 
S.  R.  Smythe  &  Co.,  1420  Park  Bldg. 
George  M.  Sterling,  190O  Bedford  Ave. 
Wm.  J.   Sterling,  569  7th  Ave. 
A.  T.  Stevenson,  21S  Meadow  St, 
James  Stewart  &  Cc..  ^2  2d  National 

Bank  Bldg. 
Stratton,  Lewis  &  Co.,  327  1st  Ave. 
Sweeney    &    Houston,  23d  St,     &  P. 

R.  R. 
Louis  J.  Unverzagt,  416  Chlslett  St, 
Waiadell    &    Miller,     Boquet  ab,  5th 

Ave. 
WaclM  worth     Stone     null      Po-vEiii? 

Co.,    Ill  Tradeimieii^it  HUlg:. 
Wm.   Waite,  2S00  Jane  St. 
T.  M.  Walker,  409  Market  St. 
J.   m.   Walsh,   48  DIthrldge  St. 
James  A  Watt,  B61S  Kirk  wood  St. 
Werneburg,    Sheehan   dt   Co,,    413   4th 

Ave. 

Joseph  Werner,  169  Washington  Ave. 
Westinghonse,  Church.  Kerr    &    Co.. 

11  W€Stlnghouse  Bldg, 
Frederick  Westphal,  179  McClure  Ave. 
A.   &  S.   Wilson,   541  3d   Ave. 
Alexander  Wilson,  4S07  Forbes. 
Wllker     &     Bothwell,     63     Standard 

Bldg, 

Thomas  D.   Wollett  &  Son,  31  Wa.«h- 

Ington  Ave. 
R,  3.  Wright.  210  Ferguson  Block. 
John  K.  Wymard,  915  Gerritt  St. 
Got t hard  Wyss,  425  Bisseli  Block. 
Wm.  J.  Zahnlsser,  44th  &  Lawrence 

Sts. 

PITTSTON— 
Geo.  Andrews. 
Tate  &  Haley. 
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FOTTSTOWN— 

Henry  E.   Struick. 

Willi! tier  A;   Missimer. 
POTTS  VI LL?:- 

MathiitH   liriesbiiuni- 

Miller  BruB. 

M.    F^   Qulrni, 

Fiiek*  rt   &  Otterbein. 
PUNXSUTAWNEiY- 

Irwin   Long. 

Punxsutawney  Iron  Co. 

Lin.  Rich. 

G.   R.   Spencer. 

T,   M.   Williams. 
HKADlNa— 

Joa.  Boler. 

P,   Frank  Hawraan^ 

Hawman  Bros. 

C,  I.  Koch. 

Augtitstua  Meyer. 

Jacob  Meyer. 

Wm.  Nolan  &  Co. 

Albert  G.   Steubner. 

Lewi  a  H.   Steubner. 

F.    WaReri blast. 

R.    L.    Wilson. 
RENOVO— 

J.  H.   Baird. 

C  8.   Mcinerney,  w^ 

KEYNOLDSVl  LLE— 

Thus.  E,  Kvans, 

Heynolds   Hfirtlware   Ce. 

J  a  a.  V.  Yoiing". 
RIDGWAY^ 

Wm,   Kdwardis, 

Hytii\   Murphy  &  Co. 

\\\   H.   Miner, 
ROYKRSFORD- 

Saml    UriiiiLjF.'r. 
ST.  CLAIR— 

W.    W.  lli.rrn. 
ST.  MARY!?^ 

ThoJ'.  Ernst, 

Joe   SehUnim» 

Jfohu   \Vogitier, 

Peter  Wegmer. 

SAVRE- 

Bo tp fori!  ^.  K  Lines* 

C.  D.  Carty, 

Mahlon  J«>lirison. 

T.  P.  Miiiiey. 
SC H  [J  Y  LKILL   1  ]  A  V  F.N— 

Irwitx    Becker. 

Dfiniel  M.  Phillips. 
SCRANTON- 

Barber  As|)halt   I*avtng  Co, 

Burl'e    Bi  us, 

M.     M,     Utile,     :t21»£       ^'a^liiiiKtiin 
Ave. 

Dr>nHho«^  tSe  O"  Boyle. 

J.    J,    Fubcr, 

Ctio.  H:irv(^v,  (;2U  DeacuTi  St. 

Luther   Keller. 

P.    P.   O'lliira. 

V.  H.  O'Hara. 

Paraxon   Plaster  Co. 


Sera  Hton— Cont  i  n  uetL 

Sthrnt-der  &  Schadt. 

i^crant'jn  Vitrified   Brick  I 
SEWICKLEY- 

D,  Chailis  &  Son. 

Wm.   Dicks4>n, 
SHAMOKIN- 

B.    E.    Addfus. 

D.  D.  Herln. 
Hl^blsh  &  Lewis. 
\\\    y\  Jury. 
Jos.    W.   Kesaler. 

E.  M,  Knoble. 
Silas  Kreaeer. 
Fred.    Iloiuer. 
Peter  I'arr, 

F.  T,  Heed. 

Wm,   McJntyre  &  Sons, 
BllARPSBURG— 

tlenry  Ferla. 
SHARPS  VI LLE— 

E.  L*  tjalnea. 
Frank  Miller. 
A.  L.  Smith. 

SHE.XANDOAH— 

M.   P.   Fowler. 

Gbrui   &   O'Hearn. 
SOMFRSET- 

F.  B.    Grander. 
J,  S.  Harins. 

M-   H.   Stoddard, 

SOUTH  bethleh:em— 

( >wi  n  Contructlnir  Co, 
S(H>TH  FORK, 
\\  ni.    McGeary. 

Juiritua     Volk, 

SPANG  LER— 

Ban    finrireas, 
SPRING   CITY- 

John  Horner. 

J  Mb  II    Wasner. 

J>uiew  Yea^rer. 
SrAFNTON— 

iiale    Pavement    Co. 
STROP  DSBl'RG— 

A.  Y.   Hoffman. 

H.  W.   Palmer, 

TT.  L,  Philips. 

Shiffer    Bros. 
SUN BURY— 

Geo.  W.  Keefer, 

Peter  Keefer. 
TARENTt^M— 

John    Duster. 

Dr,   G.   M.   Getze. 

Jas.    A,    Marshall. 

D.   ii,   McConvllle, 

W.   H.  Milldollar. 

G.  W.   Wattenbaugh. 
TITUSVILLE- 

W.   H.   McDonald. 
M,    R.    Rouse. 
Jai^.    Ward, 
TCnVANDA— 
Edw.    Whalen, 


CONTRAOTORB  AND  LARGE  USERS  OF  CEMENT.           511  ^^B 

TOWER  CITY- 

CENTRAL   FALLS—                                        ^^^| 

Beaslln  &.  LiOtig. 

John  E.  Cowden.  396  High  St.                   ^^^| 

TYRONE- 

Theo.   F.  Dixon.  6  Summer  St.                  ^^^H 

Lannera  Bros. 

J.  Stephen  Dolrn,  m  Hndley  St.                    ^M 

UNION  CITY- 

Fred  Herbert,  41  Waahlngrton  St.                      ^H 

W.   E.  Goas. 

I^escauit  &  Monast,  73  Fuljer  SU                    ^M 

Henry  LfCWls. 

Joseph  Massy.  1  TllTany  St                               ^M 

WARREN- 

George  A.  Simmons,  17  Illinoia  St.                  ^| 

C.   I.   Beck. 

CRANSTON-                                                               ■ 

Chas.    E.    Hamon. 

H.  B.  Lock  wood.                                                     ^M 

WASHINGTON- 

EAST  GREENWICH—                                            ■ 

Jfj-seph  Forrest. 

James  R.  Murray.                                                  ^| 

R.    T.    Hallam    &    Sons.    77   R    Penn. 

Byron  Roscoe.                                                        H 

St. 

Lodowick  C.    Shippee.                                         ^| 

Walker  &  Slater,  W. 

Wheeling  St. 

WATSONTOWN- 

EAST  PROVIDENCE-                                             ■ 

J.  L  HIgbee. 

Anthony  R.  Barney,                                               ^M 

Wm.   McRinch. 

Orray  Butts.                                                               ^M 

WAYNE- 

J.   Crane  &  Co..  15S  Fort  St.                            H 

R.  H.  Jahnson  Co. 

Manuel  Garcia.                                                      ^M 

WELLSBORO— 

Daniel  S.  Peck.                                                        ■ 

J.  A.  Culver. 

T,  A,  Perry.                                                              ^H 

WEST  CHESTER- 

Fred   Ware  ham.                                               ^^^^M 

'P.  H,  Corcoran. 

L.«ander  F.  Whltmarsh.                               ^^^H 

M,  &  T.  E.  FarrelL 

^^^^^H 

Geo.   F.   Townsend. 

NARRAGANSETT—                                          ^^M 

W^ESTXIROVE^ 

John  Brlstow.                                                      ^B 

Harry  P,  Little. 

J.  C,  Tucker,  Jr.                                               ^^M 

Harry  McLdmens. 

NE^T'ORT-                                                        ^^H 

Chas.   T.    Moore. 

Frederick  A.  Allan,  15  Glbbs  Ave.          -^^H 

W'm.  H.  Reyburn. 

Allan  H.   Bishop,   31^^  Farwtll   St.                    ^1 

James  A.  Wilson. 
WEST  NEWTON— 

C-   E.  Neff. 

P,   S.  &  Frank  Qbley 

M.  F.  Scholl. 
WHITE    HAVEN— 

Alex  Booth,  IS  Narragan-sett  Ave.                     H 
M.   Brntherson.    128  Spring  St.                           H 

Brown   &   Doug-las,   7^  &   111    Con  nee-             H 

tlon  St.                                                                    H 

W.  H.  Coffyn,  Langley  s  Wharf.                      H 

John  DoniKrIly. 

John  CoUon.  31  &  33  Denniflon  St.                     H 

Geo.  K.  Kocher. 

Phillip  F.  Conroy.  ll$3  Thames  St.                    H 

Ge<j.  W,  Moyer. 

Hobt.   W.  Curry.  146  Spring  St.                           H 

John  Shaffer. 

Sb*-Jrton  H.  Curtis,  220  Spring  St.                        ■ 

E.   A.   Stehly. 
VI1.KESB.\RRE— 

Phillip  Duwling,  65  Perry  St.                            H 

Pi» trick   H.     Dunn.     8     Narragansett             ^M 

Jnseith    Uendler, 

Ave.                                                                             ^M 

FYank  Kuas. 

Patrick  J.   Fagan,  41  Hammond  St.                ■ 

John  A.  Schmlttp  3)2 

Market, 

A.  J.   Fludder,   Chaptl   PL                                  ■ 

P^ril^KINSBCRG— 

Friend  &  Maymor.  2P  Walnut  St.                    ^M 

Gardiner  &  Robinson 

I,    Penn.   Ave. 

James  ^  Ghlus,  64  Roaeneath  St.                     ^M 

KTI LLI AMSFORT- 

Jamca  Graham,  U  &,  15  Webster  St.               ^M 

^  Coryell    Con f*t ruction 

Co. 

John  Y.  Hammett,  32  Church  St.                     H 

Grcevy  &  Snyder. 

Klrwiti   Bros..  4  Goodwin  St.                              ^M 

A.    Stuempflif  &  Co., 

332  Penn.   St. 

W.  H.  Langley.  !>  Elllaabeth  St.                           H 

^RIGHTSVILLE— 

G.  H.  Lundg^rtn,  3S  Long  Wharf.                      H 

Calvin  S.    Flurry, 

George  Mackle,   Harrison  Ave.                            ^M 

X).    K,   Ijockard, 

M-    A.    McCormick,    Thames   St.                         H 

rORK— 

R.  H.  Mr-Intofh.  ^il'  Spring  St.                           ■ 

Henry   Rlrkinblne, 

McLean  &  Mason,  U  Frajtk  St.                          ■ 
Morgan   Bros,,   »>   Dean   Ave.                                 ^^ 

M    H.   EInffle. 

FVank  Lehman.   S.   Q 

eo.    St. 

M.  F.  Munihy,  It]  Callendtr  Ave. 

Robt.   P.   Wolf. 

John  Radford,  65  Mill  St. 

RHODE:  ISI.ANU. 

Thos.  H,  Reagan,  S7  Dixon  St. 

miSTOL— 

Stoddard   &   Gladding,   14  Poplar  St. 

Chas.  A.  Barbour, 

B.  F.  Tanner.  Commercial  Wharf. 

Jos.  L.  Buffuni- 

W.  J.  Underwood,  H2  Franklin  9t, 

Israel  Diibe. 

Wllber  &  Manrhepter,   24  Dennis  St, 

Eugene  I>e  Clair. 

Harry  Wilson,   27  Friendship  St, 

X.  H,  Wall  St  Co. 

Herbfci  t  Wllfson,  12  Fr  lends hln  St. 
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PAWTUCKET- 

F.    N.    Adams   £c   Son. 

Fred   HeUt-rL 

R.   H.   Kirk  &  Son. 

Henry   F.    Lull. 

Wilmarth  &   Maeltillpp. 
PJir^CE  DALE— 

Felix   Duane. 
PROVIDENCE— 

F,  M,  Ballau  AL'  Co.,  132;i  Broad  St. 
J.  W.  Bishop  &  Co.,  417  Butler  Kx. 
M.   N.  Cartler,  2^,i'A  Canal  Sr 

Wm*   A.   Chapman   &   Co- 

Citizens'    Concrete   Co.,    ITv   \W,*?lmln' 

ster  St. 
Wm.   Gllbane  &   Brn..  W  Harrts*  Ave. 
H,  B.  Hathaway,  4.S  Wilson  St. 
Johnson  Cmicrett-  &    Rooting  Co..   ^"54 

At  wells  Ave, 
Nicholas  Latiglols.  293  Canal  St. 
H.  B.  Loekwoo.1,  llf.  We ih worth  Ave 
Elmer  B.  Mason,  dll  Wendell  St. 
J,   Wm.   Moore  tSc   Cfi..   Wl  Orfingc  St. 
Narraj§r,jnfiett     Imjuovcintiu    t'n.,    IZ^J. 

Public  St- 
Fruv.    Cuiit'r«^l4^   iiiiil    nfifillnff    Ci^.. 

Rhode  It^laiul  t\ment  DrtUn  Pj];>e  Co., 

500  Valley  St. 
R.  I.   r^'oncrete  Co.,   3  Custffm   Houm- 

St. 
Smith    (    ijunie   Co..   ^^^>   A.    Ban! trait 

Bids, 
Union    C<Hi-'rete   t^-      R*H.j]nK    Cn..    71 

Wadg worth  St. 
WAKEFIELD, 

G.  H.   Bnllock. 
WARHKN 

JoH,   Adams. 
WESTKRLY— 

,C.  H.  FayL-rweathi^T. 

Wm.    Louden. 

Euirene   O  NHl, 

Westorley  Cnncrete  Co. 
WO  O  N  SO  ( '  K  HT— 

F,   M.   B?illou   4%   Co. 

O,  P,  F  re  mil  S.  Son,  16  Defter  St. 

Jos  Wrlwht,  i:>i  Hisrh  St. 

SiOLTIf  f  AIIOLIAA. 

A  B  R  E  \1  LLE—  _ 

\\.   il.   LiOng,  "timat^ 

Yarb  Afadden.  '*'    "* 
C.  A.  Smith. 


Als'DERSON— 

J,   E.  Barton. 

J.    M.    Smith. 

H-   C  Townsend. 

J.  F,  Wiison. 
BARNWELI^ 

J  ohm  Eve. 

J.  W»   Woodward. 
BEAUFOKT- 

N.   Chris  tense  n. 

U    JL    l.i-gare,  P.  O.  Box  217. 

C.    l\    ToYvnitena,      Ben  a  fart    Irnn 

CliAKLi:STON— 

Herman  S.  Corded,  Sb  America  St. 

l^ais  E.  Cordray.  5  Hennas tt ad  Sq. 

W.  H.  Crtiuch  &  Bro.,  P.  O.  liux  303, 

W.  R  &  E.  L.  F]  jday. 

A.  .M    i\fanfgault.  21  Broad  &t 

]:ar]   Sloan,    172  RuUedee. 
Ci  (J.CAIBLV— 

i5ttvvart  C?ontracting  Co. 
FLOREKCE- 

SUas  Bannds. 

J.  W.  Gregg:. 

T.  B.  Reynolds. 

W    J.  Wilkin. 
GAFFXEY- 

1.1,   Ba  ker. 

Cecil  Jt  Curry. 
NBWBEitRY— 

W.    L.    DavlB   &    Co. 

E.   H,    L<?.slic  &  Co. 
nBAKCEliPRG— 

L«.    \V  .    Ay  era. 

S  A    Ulatkmon. 
l'l]:i>Mt>NT— 

J.  C.  Haynes. 
SUMMER  VI LLE— 

A.  J.    Braid. 
Jeff   D.    Braid. 
Frsitik    Springs^ 

SCMTER- 
W.    H.    Epperson. 
M-   C.   Kavajiagh. 
J.  W.  McK elver. 

SOLTH    DAKOTA, 

ABERDEEN— 

Aberdeen  Cement  &  Tile  Wi>rks. 

E.  W.  Van  Meter. 
BROOKINGS— 

Bergwln  &  Jerde. 

L  N.  La n she. 

B.  J.  Ptay. 
Wold  &  Johnson. 


Municipal  4'+4'4«4'4'4-4"4-+ 


Engineering  Magazine 


rt^rtcbes-  iinnrc  iMiople  who  coiistitiit*?  tbp 
cement  fiild  of  hiininf^i^ij  than  any  other 
Amtmciia  |njt>licatiou.  It  iti,  therpforei 
the  best  advertising  medium  for  this  field. 
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DEJADWOOD— 

Co  I  u  mhia—  C**  n  t  i  n  H*^d,                                              ^^^^H 

John  Barker* 

Tom  Simpson.                                              ^^^H 

Robt,  Kvana, 

W.  F.  Vau«:hati.                                      ^^^M 

J.  A,  Garland. 

DAYTON-                                                       ^^^M 

Mullen  &  Munn. 

* 

Jeflf  Brewer.                                                ^^^H 

A.    Shaw. 

A.   J.   Erwlne,                                                       ^H 

HOT  SPRINGS- 

Atex  Johnson.                                                       ^| 

J.  M.  Bralsford. 

Jelf   D.    Miller.                                                      H 

IRBNEJ- 

UrERSBURG-                                                         H 

P.  F.  Connelly. 

X.   B.  Wickersham.                                               ^M 

LEIAD-^ 

JACKSON-'                                                                H 

Archie  Smith. 

J.  G.  McCabe  ik  Co.                                            ^H 

MADISON- 

Chas.  Owens.                                                           ^H 

John  Hall. 

J.  T.  \VUlt«licBd.                                                   H 

Adam  Lutz. 

K  NO  X  V 1 LLE-^                                                           ■ 

John  Stilfion. 

Geo.  P.  Chandler,  U5  W.  Depot  Ave.              ^M 

MITCHELI^ 

J,  C.  KinzinL                                                         ^M 

Jacob  Bryer. 

Knoxvlllc    Supply    Co.                                ^^^H 

C,  EI  Perry, 

W.  P.  Kooii  &  Co.                                      ^^^^H 

G.   Scheuren brand. 

J.  C.  Monday,                                                ^^^^| 

SIOUX  FAXrLS-- 

J.  T   Wilder.                                               *^^^M 

P.  F.  Connelly,  817 

w.  lath. 

L.EBANON—                                                       ^^H 

John  Llnd. 

Page  Bros.                                                    ^^^H 

Peck     Ave.    & 

Woo  lard   Sc   Williams.                              ^^^H 

Hayes  St. 

MARYVILLF^                                                  ^^H 

Miracle  &  Miracle. 

David    Jones.                                                           ^| 

J.  A.  Ward,  418  B,  Menlo  Ave. 

McMINNVILLE-                                                        ■ 

WATERTOWN- 

Alpha  Youni.                                                       ■ 

F.   Lr.   Burdlch. 

MEMPHIS-                                                                 ■ 

Hess  &  Ran. 

GranoUlhIc  Paving   Co.,   463   Georjgrfa     ^^M 

TANKTON- 

St.                                                                ^^M 

B.    Ballenaky. 

W.  J.  Halre.                                               ^^M 

Bowyer  &  Bowyer. 

m  Halley.                                              ^^M 

P.  B\  Connelly. 

P.   Koehler,  1%  Main  St.                                ^1 

Jas.  Kingsbury. 

M.  Larkln.                                                              ■ 
Miller  Paving  Co.,   M  Madison  St.                 H 

H                           TBNMEISS£1E^ 

Chas.  R.  Miller  Paving  Co.,  16  MadI-             ■ 

Bbhibtol^ 

M    Bristol  Paving  C?o. 
■     John   Bch'jls, 
G.  W.  Hobbs. 

' 

son   St.                                                        _^^fl 
e.   J.   Wagoner   &   Ca                              ^^^^H 

MURFREESBORO—                                        ^^^1 
W.   C.   Henry.                                                ^^^H 

NASHVILLE-                                                            H 

G.  P.  McCary. 

Adamant  Stone  Co.,  128  S.  Front  3t.           ^M 

McCrary  Bros, 
C.   R.  Scharf. 

J.  W.  Broderick.  N.  High  St.                         H 

Cooper  St  Co.,  144-14S  a  Front  St.                 ^1 

Shoecraft  &  LfOwe. 

E.  T.  Lewis.    N.  Cherry  St.                              ■ 

Smith   &  WllJon. 
Stone  Lumber   Co. 

J.   V,   Lightman,   N.   Summer   St.                   H 
Nashville  Chemical  Co.,  921  N.  Froat           ■ 

J.  M.  Trammel. 

St.                                                       ^H 

R,   F.  WaffneiL 

. 

Nashville  Roofing  and  Paving  Co.,  811          ^M 

CH  ATTANOOG  A-- 

Cherry  St                                                           ^M 

Chattanooga    Roof 

and    Paving    Co., 

ainnott  &  Dyer,  441  N.  Cherry.                     ^M 

720  E.  Montgomery  Av^ 

Tennessee  Tile  &  Paving  Co.,  500  N.            H 

Guild  &  Co. 

Front  St.                                                            ^| 

CLARKEVILLE— 

HOGER3VILLE—                                               ^_^H 

Jos.  Eberharilt. 

Ro£:an,  Nice  &  Smith.                              ^^^H 

W,  J.  Manntng. 

SOUTH  PnrSBURG—                                 ^^^H 

G.  B.  Wilson. 

R,  A.  Fatten.                                            ^^^H 

CLEVELAND— 

UNION  CITY—                                                        ^1 

K.  B.  BversauL 

T.  L.  Bransford.                                                   ^ 

Will  Hall. 

Chas.  Parka. 

TEIXAS. 

Cas.  Parka. 

ABILENE^ 

COLUMBIA- 

D.   B.  Anderson. 

Columbla  Water  A  Light  Co. 

R.  A.  Miller. 

W.  J.  Oakes. 

J«  B^  Reeae. 

Seaver  &  Worley. 

1 

Totn  Euasell. 
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AUSTIN— 

Francis  Fischer. 

C,  Fuhrmsinn  &  Bro. 

Frank    Use,    mi   E.    &th    Sf. 

Marifniis  &    Barney,   812  W.   12lh  St, 

J  as,   K.   PoJhertius. 

Pat  Hail. 

Jas.  Walteraton, 
BEAUMONT— 

F.  A.  Hyatt  &.Co. 
BELTON- 

James  O'Casner. 

C.  S.   Fisher. 

W.  R,  Hendrickson, 

Shaw  &  Kingston. 

Ben  D.  Le*. 
BONHAM-^ 

S.  W,  Bolton.  , 

BROWNSVILLE^ 

S.  W.  Brooks. 
BROWN  WOOD— 

John  Chaillette, 

Pat   Ford, 

Wm.  Hood. 

J.  P-  Meaalck. 

Geo.  Miller. 

Al.   Morton. 

D.  Sinclair. 
Newt  Slaairs. 

BRYAN- 

J.    W.   Greg^, 

Geo,   W.  Jtnklns. 

M.   U   Wallace. 

P.    E.    Wellman. 
CALDWELL^ 

Mr,    HarlM raves. 

Mr.   Kir^^.^ 
CAMERON— 

J,    W.    FrltT.soiK 

T.   M,   Sapji. 
COLORADO- 

Wm.    D.   TubV)K. 

Charles   Williams. 

a    Y.    Wilt^on. 
CORPCS  CMRISTI-  % 

Ried  &.  Sutherland, 

John  A.   Smith. 

Vetters  I'.rus, 
CORSJCANA— 

Haslum    Bros. 

Ijockhpad  &.  Co. 

Wooti  iSr.  Co, 
C1TEKO-- 

Ward    iifc   Polmle. 
DALLAS- 

F^   F.   Gannon. 

Pelcr  Kahland,   516  Jackson  St. 

J.    N.    Ryan,   mi  Partland  St. 

John  Shet'han.  8h%  P^lm  Si. 

Slocum  ^   Wood,  130  ICakins  St. 

J.  Waeapl,  Kfil  Mm  St 
DECATUR- 

Robt.    Clark. 

Tom    Dimn. 

Ed  John=an. 


BENTON— 

Turn   Lovell. 
Dl^BLIN- 

C.   S.   Oalcs. 

M.   White.     ' 
EL  PASO- 

Nlck    Carson. 

El    Paso    Fuel   Co,,    411    S.    Santa  Fe 
St. 

"W.  S.   Hoi tz man. 

R.   C    Lowell. 
ENNJ^- 

T    A    Laird, 

B.   F.  Sar^eant. 
FT.    WORTH- 

John  Bardon. 

TVm.    Brice. 

B,  N  Bro()ki*liire. 
Hmwrj  ^  Dabney. 
MoiKiiM    Evans. 

GAINESVILLE^ 

A.    I>.    Craft. 

John  Greg:5on. 

H.  H,   Hayden. 
GALVEBTON- 

Wm.   B.   Burgess. 

J.   W.   Byrnes  &   Co,,   212  Tremont 

Chaste  &  Smith,  21  (CI  Strand. 

Ojilvcpton   Cement   Pipe    Works,  28<I8 
Market  St, 

laaac    HefTron,    JKftS    Market. 

Richer,    Lee  &   Co.,   2201   Strand, 
GEORGE  TO  W^N— 

Belford    Lumber   Co. 

J,    Craho^an. 

Jack    Hntty. 
"  J.   Rymal, 
yEARNE— 

L.    W.   C^arr. 

J  no.    Rolib. 

M.   M.    Rocke. 
IIILLSBORO— 

\\\\\    Hatchen 

J^cntt   Shook. 

Tom   So  well. 
HONEY  GROVE— 

Jacob   Fein. 
HQCSTON— 

T,  ,W.   Boone,  1817  Crawford  St. 

Burkitt     &      Barnes,    1015^    Preston 
Ave. 

Crowley  &  Lewis,   1020  Franklin  St 

C,  E.      Donnelly,    3103      Harriaburg 
Koad. 

R.  H.  Downey  &  Bro.,  402  Bin 2  Bldg, 
P.  H.  Garrigan.  716  Capitol  Ave. 
F,   M,  Gilbert.  36(1^  Milam  St. 
Hipp   &   Key,  210  Bins   Bldg-. 
Wm.     E.     Humphreyville.    213    Levy 

Bldg. 
B.  L.  Jenkins,  1105  Bagby  St. 
James  W.  Kerr,  212  Fannin  St. 
B,    Lamb,  1S16   State   St. 
Patrick  Rabbitt,  1512  3Sth  St. 
Rudersdorf  &  Simpson,  1910  Bell  ATI* 
F.   J,    Shea,   17m   Texas   Ave, 
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n — Cmitxnueii. 

^^^H 

J.  Smith,  ¥n  Congrress  Ave. 

AMERICAN  FORK-                                      ^^^H 

,  Storrle,  Baker  and  Walnut  St. 

Arthur   Dickers  on.                                         ^^^M 

aas  Tlerney.  3517  Commerce  St. 

Nephl   BUsmore.                                                     ^^H 

DO— 

T,   A.    Lee.                                                                  ^H 

mtz  &  Sons. 

J.   C.    Miller.                                                            ^M 

Elstetter. 

J.  H.   Fuiley.                                                         ^M 

Folbett. 

BRIGHAM  CITY-                                                    ^H 

,   Hay  Ties. 

Y  PortHcheller, 

parbert. 

F.    W.    B^arl.                                                             ^H 

Jaf?.  Frederick  son.                                           ^^^^H 

L1CHI--                                                                   ^^^H 

Chas.  Fetherson.                                          ^^^^H 

HALL— 

Elias  Jones.                                                     ^^^^H 

Brink. 

Chas.   Ohran.                                                         ^H 

'.  Foraythe. 

OGDKN-                                                                      ^1 

Higfdng. 

M.  Bucher.                                                                ^H 

n  &   Whaley. 

J.  P.  0'?iel]],  2TCf:i  M»d1iioii  Ave.                ^H 

e field  &  Emmons. 

JoBeiih  Farn",  1?43  Washington.                      ^H 

fNET— 

PARK  CITY-                                                            ^H 

I.  G.  Furr  &  Son. 

Mr.  Drake.                                                             ^M 

len  Johnson. 

PAYSON—                                                                  ^H 

les  Scott. 

R.  Cottreil.                                                                 ^H 
Otto  Krlandson.                                                      ^H 

BRAUNFELB- 

David  P.  McDowell.                                            ^H 

Alves. 

W.  H.  Pickering.                                                 ^H 

8t  Henry. 

PROVO  CITY-                                                         ^M 

F.  Moeller. 

Sidney  H.  Belmont.                                           ^H 

Raeper. 

Goodman  &  Tucker.                                    i^^^l 

r  Weil  bac  her. 

RICHFIELD^                                                 I^^H 

TG^-- 

Martin  AndEr^n.                                       ^^^^| 

N.    Robinson. 

John   Kyhl.                                                     ^^^H 

3- 

ry  1.,  Breneman. 

^^^^H 

SALT  LAKK  CITY—                                          ^^^H 
Frank  O,    HarHg:an,   P.   0.   box  1167,           ^H 

Culmcr- Jennings   Paving  Co.                            ^^H 
Ellas  Morris  &  Sons.                                             ^H 

J.  l^anklln. 

Salt    Lake   Gllsonite     Co.,    5   CulmeT           ^H 

.  Nelson. 

cer  Washington  Co. 

Blk.                                                                       ^H 
Utah   Astihalt   an^l    Varnish    Co.,    404          ^H 

.  Telephone  Co. 

MeCormlck  Blk.                                                ^H 

.  Traction  Co. 

Wasatch    AsDhaltum    Co.,    5   Culmer           ^H 

hwesl-ern  Telephone  Co. 

Blk.                                                                     ^H 

MARCOS— 

SPRINGVILLE—                                                .^^H 

*.  Donaldson. 

C.    W.    Homes.                                              iM^^H 

,   Lee. 

^^^^1 

LMAN— 

YE]nMO!VT<                                    ^^1 

R,    McGee. 

BAHRE—                                                                      ^H 

HUR  SPRINGS— 

C.  A.  Badger.                                                          ^1 

r.  Denton. 

Orrin  Simons,                                                             J 

D,  Fruitt. 

Ward   &    Douglass.                                                ^J 

i,  Wilson. 

White  &  Normandeau.                                       ^H 

X)R- 

BENNINGTON—                                                   ^^H 

k  LoKAn. 

Thpo.    Cari>enter    &    Sons.                          Jl^^^l 

ry  Strove. 

BURLINGTON—                                                  ^^^H 

?LE— 

Kdward  Callf^han,  21  North  Str.               ^^^H 

flt  l!laiikcn«t«lii. 

Duffec  I^evere,  121  Elm  wood  Ave.                  ^^| 

lELL— 

E.   F.   Moore.  144  College  St.                             ^H 

15.    Httiilclnii. 

Charles  Stone,  15  Murray  St.                                  1 

Jraiw  &  Oumpold, 

PROCTOR— 

H.  McMaln. 

Vermont   Marble   Co. 

0- 

n  Baade. 

RUTLAND— 

A.   L.   Adams- 

Lovell, 

L.   M.  Pike. 

THERFORD— 
W.  ComeliouB. 

Vermont  Marble  Co. 
ST.    ALBANS- 

e  Solon. 

Vermont  Constxuction  Co. 

i 
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ST.    JOHNSBURY— 

M.    J.    Co  I  beck    &    Son. 
SOUTH  JIEHU- 

O  Kriiti,    Alcil;ilt?   &    Co, 
SPUINGFJKLD- 

J.    K.    Morri"'. 

\V.    P,    Morse. 

VIRGINIA. 

AJ.iiXANDRIA— 

Henry  &  Joseph    Padgett. 
BEDFORD  CITY- 

E.  G.  Ruck. 
BERKELEY— 

W.  J.  Bal lance. 

Guild   &   Co, 
CHARDOTTESVlLLEr- 

Brand  &  Wenger 

Glllispie  &  Co. 

A.  P.  Smilh, 
ClxLFTON  FORGE-  _ 

Towles  &   Pendleton. 
DANVII.LE" 

C.    II.    Brommer. 

W.  A.  Deitrlck. 

C.   H.   lidst,  .^ 

J,  H.  Fitz&erald. 

H.   R.   Graham 

H.  A,  Osborne.  ^ 

H.  T.   PeLiri^rjM. 
FR  KD  E  R I C  K  SB  U  RQ-- 

A,  M.  Gamer. 
J.  J.  llefiin. 
William   Livingston. 
F-   P.  Stearns. 

G.   VV.  Wroleii. 
HAMPTON 

R.   H.  Richardson  &  Son. 
LKESB  LI  RG— 

N  orris   Bros. 
LEXINGTON— 

Ed  Johnson, 
LYNCHBURG— 

Virginia  Paving  &  Constructlaa  Co. 
MANCHESTER— 

Jas.   F.   Bradley. 

J.  H.  Middendorf. 
NEWPORT  NF.WS— 

J.  W.  Davis. 

S.  L.  FosLi-r  &  Son. 

^Vm,  Furey. 

W.   H,  Lumber, 

Jolm  A.  Moss. 

B.  J     Phjpps. 
W.  Hlchard.scn. 

NORFOLK— 

John  U.  Addecbi'ook  &  Son, 

S.  L,  Foster. 
PETERSBURG— 

G.  M.  Brlster. 

W.  W,  Robinson. 
PORTSMOUTH— 

B.    F.    Caraway.   Ill   HoUaday   Park 
View. 

Porter  &  Page,  315  High  St. 


FULASKI- 

SUlivr   &    Wardln. 

Newton   E.   Ancarrow. 

Colonial   Const  ruction  Co. 

A.  W.  McClay. 

Jas.  Neiherwood. 

Old  Dominion  Iron  and   Kail   Worka 
Co. 

Tredegar  Iron  Works. 

U  ;ittr  P.   Veitch- 
KOANOlvE— 

-Mnrkley    &   Co. 

J.  IL  Marsteller,  '21  bZ.  Campbell  Avij. 

Roanoke  Gaa  and  Water  Co. 

Roanoke  Minerai  Co. 
3ALBM- 

VT   n    R,  Fltzg^erjld. 
STArXTONT" 

Gea.  G reaver. 

Wm.  Lamer. 

Evans  Ross. 
SUFFOLK— 

W.  H.  Barnes. 

Geo.    L.    Borum. 

1!     R.    Culiey. 
WEST  POINT- 

.\     Robinson. 

WASHINGTON. 

EVERETT— 

Maney,  Gotrlg:  &  Rydstrom, 
NEW  WHATCOM- 

E.   Kl.   Broker. 
OLYMPIA- 

Siivage  &  Scoflfld. 
PUKT    TOWNSEND— 

Maney,   Goerlgr  &  Ryd-^troni. 

Pardee  &  Sheehan. 
PUYALLUF- 

E.  A.  Barrett. 
iSEATTLE— 

Brandt  Artificial   Stone   Co. 

Mat  hew   Dow. 

T.  U.  McClellan. 

T.    Boy  an. 

Smythe,  Wakefield  &  David. 

Stirrt   &    Goetz. 

WhJtmore     Concrete     Co..    54   Dater 
liorton   Bldg^. 
SPOKANE— 

Adams   &   Hogan. 

City   Street   improvement  Co. 

J.  A.  Crutzer,  911  MaUon  Ave. 

M.   Hare,  Temple  Court  Bids. 

J.  H.  McAllister,   S.  Ill  Mill  St, 

Thos.  Olsen,  40S  Indiana  Ave. 

John  H.  Stone.  B14  fitli  Ave. 
TACOMA— 

J^.  C.  Dtcl£4on^  1133  S.  K  St. 

A.  Rydstrom. 

Tacoma   l^ltuminous  Paving  Co. 

Tweeden  &  Mills. 
WALLA  WALLA— 

Dion  Keefe. 
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W£:ST    VlKai.\IA. 

BLiUEFlKLD— 

N.  Partem  &  Co. 

J,   C.   Mann. 
CHAHLBSTON- 

C.  P.  Peyton.  Charleston  Nat.  Bank 
Bldg. 

J,  D.  St.  Clair.  61  Virginia  Ave. 

Smith   &    Mumford    Contracting  Co., 
27^  Capitol  St. 

Western   Construction   Co. 

A.  F.   With  row  Liimb^T  Co.»  63  Capi- 
tol  St. 
CLARKSBURG— 

M,  M.  Bradford. 

W.   M.  Preeae, 

I.    A,   JackMon. 

Shinn  Bros,   &   Bryan. 

W*   H.   Taggert. 
GRAFTON- 

D.  W.   Diennin. 
J.   M»   Keane. 
Pat  Mangor. 

HUNTINGTON- 

T.    M.   Carr. 

A.   B.    Hill. 

J,   B..  LAllance. 

Bd   %Valt&n. 
PARKERSBURG— 

Sandy  Brown  &  Son,  529  Avery  St. 

Caldwell   &   Drake,   Court  Sfj. 

Martin  Hare,  104S  Market  St. 

Hugo  Heydenrelch,  530  Juliana  Si. 

Cornelius   Kennedy.   1927  Seventh   St. 

Nuckles  &   Young.  B5o  Sixth  St. 
POINT  PLEASANT— 

Jamt^s  Lr-    Neighbors, 

Reynolds  &  Stortz. 

Smyth  &  Munford  Contracting  Co. 

W.   C.  Stortz. 
SHEPHKRDSTOWN-  i 

H.   J.    Blondln. 

H.    W.   Blunt, 

S-    P,    Humrlrkhou&e,   Jr. 
SISTERS  Vr  LL.E— 

J  no,   J.   Reft. 

T\^  F.  Rice. 
WEL.1jSBURG— 

W.   H.  Cheeks. 

Clarence  Jacobs. 

Nlcholla  &  Matherws. 

Jos.   Pfelater, 
WESTON— 

Charlton  Eerg^er. 

John  Luke. 

Wm.  McBrlde. 
WHEMjLINQ— 

L.  G.  Halloek  &  Co.,  City  Bank  Bldg. 

ChaB.  D-  McCarty.  30  14th  Bt. 

McOafn  &  Co ,  335  Main  St. 

Henry  M.  Robrecht.  145  14th  St. 

Suppea  Bros**  2115  Main  St. 

APPLETON- 
M.  Berg. 
J.   Dettmann  &  Co. 

31 


App  Mo  }t — Cn  n  fin  wi  i . 

Driscoll   Stwer  Pipe  Co. 

J.    H.   Grttn    *:  Sons. 

Hackworthy   Con.   Go. 

Wm.   Kohloft. 

Robt.  J.  Wilson- 
ASHL.^ND— 

A.  Donald  &  Co. 
Dan  Egan. 

J  no.  H.   Foster. 

A.  H.   Qakey. 
T.    E.    Fill  Kb. 

BARABOD— 

J.  Araott. 

Baraboo  Hooflng  &  Paving  Go. 

J,   CummlngH. 

Isenberg   Bros. 

McFarland   Bros. 

Otto  Schadde. 
BELOIT- 

O.  Baker. 

J,  C,   Clarke. 

Cunnlnghanri   Bros. 

W.  E.  Stevens. 
BERLIN- 

Julius  F.  Caman. 

Asa   Rogers, 
BOSCOBBL^ 

John  McCord. 
CLINTON- 

W.'II.   Donohue. 

N,  H.  Duff. 

Jos.    Harness. 

P,   M.  Marressette. 

B.  Taff. 
DBLAVAN- 

James   Davidson. 
N.  K.  Jones. 
D.   E,   Lee. 
T.  Moore, 
Young  &  Hicks. 
BAU  CLAIRE- 

C.  N.  BoBtwlck,  464  Summit  Ave. 
Robert  Brewer,  315  4th  St. 

D.  A,  Cameron.  470  Summit  Ave. 
Chappeil    Concrete   and   Tile   Co.,    2QT 

Grand  Ave.,  Easl. 
Edward  Ehrlieh,  41 G  Spruce  St. 
Philip  Ferderhen,   <^10  N-   Barstow. 

E.  M,  Fish  &  Co.,  402  S.  River  St. 
W.  R.  Harvey,  42(>  5th  St. 
Hoppner  *^^  Bartleti,  411  Grand  Ave. 

E. 
Lang  Construction  Co.«  10  P.  O.  Bldg, 
Andrew  Larson,  1120  and  1121  Grand 

Ave. 
Heno'   Lay  cock,  822  3d  Ave. 
Thomas   McGowan,   421  Congress   St. 
W,  J.  Mills.  611  Bellinger  St. 
Arthur  Mitchell.  521  Erin  St. 
Gilbert  Oren,  53:i  Niagara  St, 
J.  W.   Ross,   228  Water  St. 
H.   8.   3.  Kuels,  3(13  Marston  Ave. 
G.  ti.  Stiles.  1529  S.  Par  well  St. 
ELROY— 
J,  W.  Dunlap, 
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FOND  DU  LAC- 

A.  F.  Boelke, 
M.    Drier. 

J,    Hulier, 
Geo.    T utile. 
GREEN    BAY— 
Batleti  Rowe. 
Fabry   tV-   Ht-nklenien. 

D.  Flizpatrlck, 
CliaB.   tjouleke. 
Koch  Br03. 
Pet+^r   Lag;ers. 

Van    <lt    <  o.     (C      II.   mill   J,    H.    Vnm 
de   Sftiiile.» 
IRON    RIVER— 
yjen  Rowe, 
L.  J.   Russell. 

B,  Uiigruiit. 
JANESViJ^LE-- 

Geo,  D.  Cannon,  4  E.  fJak  St, 
B.  P.  Crossman,  <^t  Pim^  St. 
Jiio.    Ptttns,   l^ll   4th   Ave, 

E.  Rathf^rani,  oii  Linti  St. 
Earn    Rice,    Miigm^lia   Ave, 

Jiimes  Sheaivr.   luS  Mim-n^l   Pt.  Ave. 
JEFB^ERSilN-- 

H<'rmiLnn    Felirman, 

KAIKAINA-  i. 

L.   lindaiir, 

Miilholhihd   ^-    roiinors. 
JCEXOSHA— 

F.  i;ottfrerli*en.   70   N.    Main    Bt. 
Ji>hti    PritJilis.    xA^hlafid   Ave. 

LA  CROSSE— 

Evans  &  Bmzee. 

A.    V,    Fetter. 

The    H.    C.    Harr     rmriU-ii>^nt     Co.,    IC* 
N    Front  St 

La   Crosise  Stone  Sirlewalk  Co. 

La  Crosse  Tile  atyti  Portland  Cement 
Co. 

J.   H.   Marden. 
MADISON - 

T.,    B.   GMbert. 

J.  \\\  Mitchell. 

Nicholas  Quinn. 

Robt.  Warnork. 
MANITO\\r»C- 

Louis    Jinrtki\    809    S.    17th    St 

GeorRo   BoM,  li^  8.  Main  St. 

Valentine  Goet^lrr,  1217  &.  8th  St. 

H+-niKiri,  Traat*^k  ts:-  <'i>.,  1231  S,  Main. 
St, 

Theodore  Jorsch,  nth  St.  and  Huron 
St. 

Claus  Jvirnfire,  1231  S.  7th  St. 

J.  11.  Keith.  710  York  St. 

G.  W.  Kennedy,  dV*  N,  5th  St. 
Carl  Lanfi^e,   Huron  and  11th   Sts. 
Jaeob  MatHk,  im^  S.  11th  S( 

James  McGovern,  2'2nd  and  Weatern 

Ave. 
J.  D.  Millt^r,   Nnrth  Weiitern  House. 
Miller  Sidewalk  Co. 
J.  W,  Fell,  917  S.  15th  St. 


Mif  tt  iff*  tftn'^rtittfin  utfL 

W,  E.  Pellet,  25th  and  Clark  Sta. 

John  Hiederer,  120S  S.  Main  St, 
MARINBTPrE— 

John  Crockett. 

W,   H.   Rubinaon. 

J.  E.   Utke, 
MARSHFiELD— 

Frank  Ward. 

Levi   Wool  sen. 
Mi:.\A.SIlA- 

1*.    liyland. 

Mill  Lambert. 

Jiilm   Lux. 

H.  H,  Fluiniiiep. 
MENOMINEE- 

Albert   Hhz. 

H.  H.  Peck. 

Mlkii   I  uhL 
M  EUR  ILL— 

G.  vK   \V.   Clark.  * 

Rtivfildt  1^1  Heslernan. 

V.  Henrith  &  Co. 
MILWACKEE- 

Badger  State  Pavt-nunt   Co.,  3)  Stm- 
tlnpl   Bid:;:. 

Geo     Bayer,  927  29tU   St. 

C.  Reek  &  Co..  11 'sO  Kinrdklnic  Ave, 
-     Edw^ird  Becker,  2^1  li  VI let  St 

Wlliard     P.   Beckwith,   712     Twenty- 
Ninth    St, 

Thomas   R.    Bent  ley.     Builders    and 
Traders^   Exchan:ie. 

Herman  Berg,  im  Buftum  St. 

Henry  S,  Bernin^er,  ]2<«  Pierce  St. 

t\  A    Bertlielet,  Matthews  BIdg. 

Berthelet  Sidewalk  Co,.  152  W.  Water 
St. 

H.  G.  Block  &  Co,,   SI 2  Second  Ave, 

John  Bhihm,  H>4  Burleigh  St, 

Joseph  J.  Boehni,  372  Sixth  Ave. 

Aug.  C.  Boettcher,  i»)3  Twenty -ninth 
St. 

Nicholas  Boll,  4in  Orchard  St. 

Michie    Bennett    &:    Co,.    X.    E.    Car, 
Galena  and  Thirty-first  St. 

Charles  Breegt,   H50  Ninth  St, 

S.  J.  Brockman.  74ii  Astor  St, 

Aug,  C,  Buchholz,  1>07  11th  St. 

Henry  Buestrln  St  Sons,  mi  E.  Waler 
St. 

L">aniel  Coakley,  3S4  Far  well  Ave. 

Jt>hn  J,   Crllley,  121  I9th  St. 

Stephen  J.  Croft.  31(12  Galena  St. 

John  Caaplewski   825  Sth   Ave. 

Stephen  Czaplewaki,   747  1st  Ave. 

Herman   Daehn,     21)06     FoncI   du  Lac 
Ave. 

Wm.  Dalimann,  462  35th  St. 

Chas.  Oanisch€f3ky.  1720  Chestnut  St 

Charles  DekarskI,   826  Central  A¥& 

John  Dierschow,  3&4  Orchard  St. 

John  Donohue  &  Son,   889  Cambrlda* 
Ave. 

Michael  Doyle,  434%  Lafayette  FJacft 

Charles  Duchow,  a(J26  Brown  St. 
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Iwaukee — Cantin  m'd, 

Duke  &  Kellner  Constr.  Co.,  21  Grand 
Ave. 

Patrick  H.  Dunn,  777  Van  Boren  SU 

FaLrick  J.  Dunn,  600  Kramer  St. 

Chas-  F.  Bhlers,  9S0  4th  St, 

NIeholaa  Eng:le,  827  29th  St, 

William  EquUz,  1623  Center  St, 

Fret)  Feliier,  5Gy  4th  Ava 

Ferdinand  Felschow,  »41  Buniham  St^ 

Henry  Filter,  211^  Cherrv  9t. 

Wm    G.   Filter.   772  1st  St. 

Chas.    N.    Forrestal,   235   Iflth   St. 

Richard  W.  Forrestal,  706  Van  Buren 
St. 

Henr/    Frey,    1132    ard.    St. 

Laivft?nce  Frisks,   into  Bouth   St. 

Arthur  C.  Fro  em  m  hi  k,  1S18  Hum- 
bolt  Ave, 

Ffoeramlns  Bros..  128S,  HumboU  Ave. 

liJmil   Froenitnlng,   1444  N.   Pierce  St. 

Jonas  I.   Frjwnfejter,   479  Park  St. 

John  Gajewaki,   431  Maple  St. 

Adwlph   Gansel,    Vim  8th   St. 

Felix  Gasstftt,   JiMJti  Central  Ave. 

Biadiilpli  CJehrhig,   11141   Hulton  St. 

Charles   Glander,    Sit*  Sth   St. 

Fred    GottschaJk,    N2t»    Fourth    St, 

James  Graham,  S4U  Cass  St, 

Samuel    M.    Green,    41   Sentinel   ttldg. 

Greg<jr>"  &  Rohtirts.  R12  Jackson  St. 

John  Grelsler.  548  24^^  St, 

Alwln  W.  CJHpse,  Wi  28th  St. 

Charlea  Grunewald,  1907  Cold  Springs 
Ave. 

Hahn  &  Co,,  424  Commerce  SL 

Hartkoff  RroK.  1701  North  Ave. 

J.  E,  Hathaway  &  Co.,  Voegers 
Ifjlaiiil,  S.   of  Canal. 

John  Hauhner,  E.  side  39th  St.,  be- 
tween Wright  Sc  Meinei'ke, 

Jutiua  Hauholdt,  42(*  Itth  St, 

Thomas  G.   Hayden,    I84  S,   Pierce  St, 

John   HeJden.  71ts  Center  St. 

Mathew  Helden.  701  Mh  St. 

HesM  &  Huebbe.  1441  2:ird  Si. 

John  Heuser,  95t)  19th   St. 

Richard  J    Hickey,  325  14th  St. 

Frederick  Hlldebrand,  Forest  Home 
Ave,  and  2;jd  St. 

HolTtnan  &  Bauer,  273   l.ake  St. 

Herman  Hohensel   W^  27th   St. 

John    A.   Holt.   75S  Sth   St. 

Hcnr>    Hove  &  Son.  1922  Stale  St. 

D.  Hughes  &  Co..  325  Pndrie  St. 

William  Janke,  1::14  19th  St, 

Anton  G.  Jennrich.  2019  Elm  St.    , 

Gustav  J.  Jeake  &  Bro.,  1089  Rich- 
ards St. 

John  G.  Jones.  209  Pleasant  St. 

John   P,   Jones,  4i2   Wisconsin   St. 

Frank  Kaczyuskl,  720  5th  Ave. 

Em  11  Keller,  1117  Humboldt  Ave. 

Theodore  Kerner.  S19  *'C/'  3rd  St. 

John  Klnsella,  617  Clinton  St.  - 

Wm.  W.  Klnsella,  Ul  Clinton  St. 


Adolph  Kla-snt^r.  Sr,.  S7B  17th  Si. 
Oscar  Knie,   1203  N,   Pierce  iau 
Rudolph  ivnle,   1070  Richards  8L 
Wm.   11,  Knoeehel,  Hm  Uth  St. 
Koch  &  Son,  llKtJ  10th  St. 
Edward    G.     KomBChlle,    570    Ameri- 
can Ave. 
William    Kraatz.  S71  10th   St. 
F.  H.  Kratzer,  S4o  Hlh  St. 
AJbert     Kroenlng^  &  Son.  623    Greeh- 

neld  Ave. 
John  Land,  645  17th  St. 
Frank  Landitfraf,  1102  l-Jth  Ave. 
Albert  L^hn,  429  4ih  St. 
Frank  C.  Lei m bach.  1414  12th  St. 
Frank    Leaala,    (388    MHcheli    St. 
Henry   Llndert,  17Jti  Lloyd  St. 
C.  E.  Loss  &  Co..  ^]&  Goldsmith  BIdg. 
Peter  S.  Loy.  1514  Cedar  St. 
Frank  Maltfk.  5S4  l+Kh  Ave. 
Fretierlck  J.  Mann,  947  E.  SSth  St. 
i:iearge  J.  Markcy,  555  Potter  Ave. 
Henry  Marsh,  HO  N.   Ave. 
'Anton  Mauk.  Kw  Harmon  St, 
Georee  J.  Markey,  3t»  North  Ave, 
J.    D.    McCusker    &    Co.,    612    Grand 

Ave, 
Wm.   T,   McGovern,   1(K>  Sth   St, 
MeInto.^h  BroK,  5i;i  Pabst  Bldg^, 
Meredith   Bros.,    1119   IJncoln  Ave. 
Lconhard  Miller,  11711  lUh  St. 
Miiwaukct?   SkUwalk   Co,,    307   Grand 

Ave. 
John  O.  Morrla  &  Co.,  411  Jackson  9t. 
Alexander  Monroe,  533  14tli  St. 
A.  Monwted  &  Co,,  507  Pabst  Bldg. 
Frank  H.     Kakieifc*ki,    l^^     Walworth 

St. 
Max  Neir.   907  4th   St. 
H.   Neldner  &  Co.,  427  Milwaukee  St. 
Northwestern  Tile  Co.,  428  Grand  Ave. 
E.  C.  Notbohn  Co.,  308  Iron  Ave, 
-Augfuat   NuedlinK,    998  l«th    St, 
James  O'Connor.  222  Lyon  St 
Robert    Oldenburg     Co.,     l(t»4    Island 

Ave, 
John  S,  O'Neill,   885  Aator  Si, 
Edward   Pax,  32  Clark  St, 
H.  3.  Pelton  &  Co.,  428  Grand  Ave. 
Peters  &  Grunewald,  827  Seventeenth 

St, 
Joseph  PolezynBkl,  342  Brady  St. 
Portland     Cement     Walk     Co.,     204 

Grand  Ave. 
Conrad  Raulf,    51^3  Twenty-fourth  St. 
Huherl  Riesen,  8H2  Flrt^t  St, 
Paul  Rela^n,  428  Grand  Ave. 
Rudolph   Riesen  &    Son  Co.,   165   Lee 

St. 
Theodore    P.    Riesen.   HOW    N.    Pierce 

St. 
Fred   Rlsche.   264   Eighth   St. 
Edwin  J,    Roberta.  4t)3  Wisconsin  St. 
Je:»hn  Roehring.  123S  Humboldt  Ave, 
W.  T.  Roehrlng,  1224  Humboldt  Ave. 
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Ilf-nry  C  Rot  nafng,  IDSa  Newhall  St. 

Aditm  S  eh  mi  fit,  650  ciakland  Ave. 

Henry  Schmidt.  +*^^  Twenty -fTr*it   Bt. 

Htnry  Schnen.  V2m  Btg^hth  St. 

Christian  Srhupnecht,  ]212  Second  St. 

John  Sehramka.  1001  Bremen  St. 

Schiiett  &  Fry,  7iJl   Well  St. 

Wm.  C.  Schulz.  99fi  BuBfuTn. 

P.  J.  Shea  &  Son.  1002  Lincoln  Ave. 

Wm.    D.   Six,   164  Mason  St. 

David    M.    Sneddon,    635    Wentworth 
Ave. 

Spahn  Bros.  &  Co.,  2309  Galena  St. 

Edward  Spahn,  2309  Cherry  St, 

Joseph  Spahn  &   Son,  340  ISth  St. 

Sponholz  &  Co.,  32S  Grand  Ave. 

IJdward  Stelgerwald,  2308  Galena  St. 

Charles   Stleg^^r.   12S5   Center  St„ 

Edward     Storniowski,     im     Warren 
Ave, 

Wenzel  Strachota,  6S7  Walker  St. 

Gerhard  F.   St n ewe,  2m  iSOth   St. 

Adolph  Taddey,  693  2i%  St. 

F.  W,   Taddey  &  Son,   ITOfi  Chestnut 

St. 
Frederick   Teg-ge,  59>i  21st   St, 

Robt.  Tempelmann,  1824  Cherry  St. 

John  Li.  Tempi!  n,  439  American  Ave. 
Henry  F.  Tescht  S2  Reservoir  Ave. 
Teske  &   Boge,  679  Lapham  St. 
Fred  J.   Thiel.  S67  fith   St 
Andrew  Top  hoove  n,   im  Madison   St 
Ferdinand  Tribus,  013  24th  St. 
Joseph  Ti/ckholkH,  !?!T  fJth  Ave. 
Carl  F.  Ueckert,  H:W  :2nd.  St, 
Heran  Villwock.  TiOl   Union  St. 
August  VOKt,  772  2nd,  St. 
Sylvester  Wablszewski,  J-Sl  Grant  St. 
Adolph  Weldner,  5:19  \V^a3hing:ton  St. 
John  Weiher,  S7S  Franklin  St. 
Aug^ust  Wendt,  54"i  Superior  SL 
Frederick  Werner,  316  ISth  St. 
Jacob  Werner.  h%  12th  St. 
Western  Paving  and   Supply  Co.,  770 

Commerce  St. 
'Hie  'WtiMiMitl    &   Hademnkf^r   C'4i.,. 

sail  Grtitkil    iTP. 
Wlllian  AVU  snirmn.  1017  Muskeg  Ave. 

Louis   WilkL,    xlO  11th    St, 

Winding?    &    GeZiAsihaiK      710      Pabst 
Rldfi:, 

Ernest  Winter.  7r,2  2iT  St. 
William  Winter,   W2i\  L'd   St. 

Chas  Volgast.  490  Greenfield  Ave. 


Ifii  >  rn  a  krr—  Cmi  t  inue(L 

Frederick  Zelsset  S13  3d  Ave. 

Geo,  EL  Zimmerman,   947  12th  E 

Frank  E.   Zodrow,   flDS  28  th    St- 
MONROE- 

Walter  Coradine. 

Sam  Isley, 

Kiester   &    Baumann. 
NEILLSVtLLE— 

W\    B    Campbell  &    Son, 

S     Loy. 
Ni:W  LONDON- 

Jnn.   Rrill. 

Leo.  Fro  eh  11  eh, 

Ed  Poljey, 

Frank  Schoenrock   &    Son      , 
DCONOMOWOC— 

11.   Li  rleberg. 
OCONTO— 

Joiin    Derks. 
OSHKOSH— 

John  Fife  Jr. 

P,   L.    Marden. 

John   Martin. 

Northwestern    Sewer    Pipe    Co, 

M.   J    Seymour. 
POKTAGE^- 

John   DaehL 

\\  m.   Kutske. 
PORT  WASHINGTON^ 

Jaa.  Ubink. 
ItACTNE- 

J.   F,   Corae  &  Son. 

Jaouti   Larson. 

David   Lawton.  * 

D.    H.   MrT^od  &  Co, 

A,  Wesley  Schroyer. 
REEDSBURG— 

H.  FaiUeck. 

Henry  J.  Schroeder. 

nrpoN^ 

Chris  Fry. 

I'eiLr  LamberL 

A.   Nay  lor. 

Chaft.  Rivenburgr. 

Ernest  ToboIL 

Fred  Webster, 
RIVER    KALIiS- 

inrieh  &.  Andersen. 
SHAWANO- 

John  Andrews. 

fhris   Fritz. 

Theo  Gentz. 

Fred*  Kruger. 

Tjorenz  Schenk. 

Wm.  Regilng. 


Up-to-Date 

f 

Information 


A  ny  b iiy e r  1 1 f  thiB  boo k  desi ring     . 

euijplemental  information  wiU 
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^         JippliccitioD  to  the  puljliahers  — 

Municipal  Engineering  Company 
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CANABA. 

fl 

Geo.  Schultz. 
Aug.  Thomas, 
SHEBOYGAK- 
Chr.  Ackerniann. 

AMHERST,  N.  S.- 
Rhodea,   Curry  &  Co. 
J.  N.  Faye. 

C.   J.    SIHiker 

■aM 

Guentber  &  Horn- 
August  Kraft. 
R.   NommeriHen, 
Fred  Rathsburg^. 

^ui*B          «#   4           K^  A  III  .t  W-V^'K.'l    • 

AYLMEK.  ONT.-^ 
Geo.  Collins. 
Thomas  Wooster. 

fl 

y^m.   Schaetzer. 

BAR  R  IE,  ONT— 

J^^^^l 

Henry  Scheele,  Jr,  712  N.  8th  ^t. 

Edward  Brown, 

^^^^H 

SHELrL    LiAKE-^ 

John  Hlnea. 

^^^^^ 

J.   H.  Shields. 

BELLEVILLE.  ONT.— 

^^^^^ 

SPARTA- 

Prank  Do  Ian, 

^^^^H 

Geo.  Dahe- 

B.  Truaisch. 

'^^^^1 

L.  V.  Huachka. 

BRANDON,   MAN,- 

'^^^^H 

S.   H.   Knaua. 

John  Forbes. 

^^^^H 

STOUGHTON-       ( 

Chaa.  Hall. 

^^^^H 

F.  G,  Hill. 

T.  M.   Harrington, 

^^^^^ 

M.  G.  Mmnm. 

Murdock  McKenzie. 

^^^^H 

A,   E.  Ovren. 

Cbas.   Miller. 

^^^^H 

TOMAH^ 

Geo,   Sterrett, 

^1 

K.    A,    Dakers. 

BROCKVILLE,  ONT.^ 

^M 

H,    H.    Smith. 

David  S.  Booth, 

^M 

TWO  RIVKRS-" 

Prank  Do  Ian, 

^1 

Kahlenbergr   Eros. 

Abraham  Hagarly. 

^M 

Henry  Koppleman. 

CALGARY.  ALliERTA- 

^H 

Robt   Stiett Inzer, 

Hugh  McClelland. 

^^^^^ 

Henry  WlLsman. 

J.  C.  McNeill. 

^^^^M 

WASHBLTRN- 

Thos.  Underwood,  Box  SI. 

^^^^H 

John   Hallo  ran. 

CAMPBELLFORD,  ONT.— 

^^^^^1 

WATERTOWN— 

James  Blnor. 

^^^^1 

Frank  Co  wen. 

Charles  Dunk. 

^^^^M 

Fetzlaft    &    Co, 

Wm,  Hall, 

^^^^1 

J*    M,    Gomey. 

John  Heagle. 

^^^^H 

GuetzlalT  Bros. 

Rookaly  &  Bros. 

^^^H 

"WAUKESHA— 

CHARLOTTETOWN,  P.  E.  I,— 

^^^1 

E.    W,    CahilL 

Lowe  Bros. 

^H 

August  DlUman. 
'WAUPACA— 
C.    Gminer. 

CHESLEY.  ONT,— 

Stanley  &  McLaggan. 
CLINTON,    ONT.^               ^ 

^1 

1?VAUPUN"^ 

^^^^1 

Thos.  Green. 

Chas.   Carter. 

^^^^H 

'WATJSAU^ 

Joa.   Wheatley, 

^^^^1 

Geo.  1*',  Clark* 

COBURG,  ONT.— 

^^^H 

Henry  Goebel, 

Geo.  Bond. 

^H 

August   Klostertnan. 

Henderson  Bros, 

^^ 

F.  W.  Krauae. 

Jet  Bros. 

^M 

Zlebell   Bros.   &  Golz. 
WEST  SUPERIOR— 

COLLINGWOOD,    ONT,— 
John  Lock  ton. 

■ 

C.   S.   Barker. 
Burke   Bros. 

H.  Wynar, 

^^B 

H    B\  Cowdln. 

CORNWALL.  ONT- 

^^^^H 

Jobn  Smith. 

James  C.  Johnstone, 

'^^^^1 

Smith  Bros. 

WilUaniJs  &  Fallon, 

t^^^H 

F.   L.   Wiloox.     . 

DARTMOUTH.    N.  S.— 

'^^^^1 

August  Zachan. 

9.  B.  Davis. 
Alex  Hutchinson, 

■ 

li^VOMlWG. 

Thos.  Leahy. 

^1 

CHEYENNE— 

Wm.  Fhllliija. 

H 

Keefe  &  Bradley. 

J.  Slmmonda  &  Co. 

^1 

IIAWLINS— 

DUNNVILLE,  ONT.— 

^1 

H.   Larsen.  Box  90. 

Robert  Eennttt. 

^M 

BHERIDAN- 

FORT  WlLLrTAM,  ONT.— 

^M 

john   Johnson. 

Gowanlxick.  Magee  &  C». 

A 
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FREDERICTON,   N. 
A.    N.    Block. 
T.    E.    Foster. 
Jno.   Maxwell. 
L.   Stevenson. 
GL.BNCOE,   ONT.- 

Gillespie  &  Co. 
GODERICH,    ONT.- 

Chas.  A.  Reed  &  Co. 
GUELPH.   ONT.- 
Thos.  Dobbie. 
Thos.   Foster. 
Guelph   Paving   Co. 
Daniel    Kekher. 
John  Kennedy. 
HALIEAX^^  S.- 
Samuel 

St. 
Freeman   Bros.,   15  Carleton   St. 
Michael     E.     Keefe.     N.     Fatridge's 

Wharf. 
Malcolm    Johnston. 
Samuel  A.   Marshall,  7  Cunard  St. 
Nickerson  Bros.,  31  Cunard  St. 
Rhodes,  Curry  &  Co.,  300  Robie  St. 
HAMILTON,    ONT.- 
Dominion   Construction  Co. 
Good    &   'Co. 
Wm.   Hancock. 
Hannaford  Bros. 

Kramer-Irwin    Rock    Asphalt  &  Ce- 
ment Co. 
Geo.  E.   Mills,  612  King  St.  E. 
HULL,    QUE.— 
Jos.  Bourgue. 
JOLIBTTE,    QUE.— 

D.  Dostaler. 

E.  Lanzon. 
KAMLOOPS,  B.  C— 

Johnston  &  Gill. 
KINGSTON,   ONT.— 

Robert  Clugston,  396  Brock  St. 

Robert  J.   Free,  94  Division  St. 

William  Langdon,  207  Nelson  St. 

William  McCartney,  Jr.,  198  Univer- 
sity Ave. 

J.   C.  Mitchell,  185  William   St. 

Alexander    Newlands,    184    Ordnarce 
St. 

George  Newlands,  506  Princess  St. 

W.  J.  Turkington,  18  Patrick  St. 
LINDSAY,  ONT.— 

James  M.   Chalmers. 

P.  G.  Pilkie. 

Wm.    Walters. 
LONDON,   ONT.— 

Bowman  &  Co. 

C.    E.   A.   Carr. 

P.  L.  Marden  &  Co. 
MADOC.    ONT.— 

John  Tucker. 
MAGOG,   P.   Q.— 

Albine  Lavoie. 

David  Pepin. 

Daniel   Peters. 


MINNEDOSA,  MAN.— 

S.   Fairbairn. 
MONTREAL,   QUE.— 

M.    Bastien    &    Valiquette,    Cherrit 

St 
Bellhouse,     Dillon     &     Co.,    St.  Fr 

Xavier  St. 
I.  Desormeau. 

The  Forsyth  Granite   &  Marble  Co 
Ltd.,   552  William   St.:   R.   Forsytl 
Pres.  &  Mgr. ;  John  Duthie,  Sec.  i 
Treas. 
T.  D.  Lawrence,  15  Laval  Ave. 
Peter  Lyall  &  Sons,  88  King  St. 
The  Sicily  Asphaltum  Pav.  Co.,  Ml 
St. 
MOUNT   FOREST.    ONT.- 
Geo.   Patton. 
Reid. 

^O.   B.  C— 
NANAllfiv  Ti^sion. 
Alex  HendPkl. 
W.  McCape.^* 

A.   SummerhaysS^^.R,   b.  C- 
NEW   WESTMINStI 
J.    C.    Allen. 
F.   Bauer. 
J.  Coghlan. 
Wm.   Cooper. 
Henry   Hoy. 
J.  Carter  Smith. 


ORANGEVILLE,  ONT.- 
Cesar  &  Eart. 

OSHAWA.  ONT.— 

James  Gall. 

John  Stacey. 
OTTAWA,  ONT.— 

Thos.  Ashwith,  194  Queen  St. 

W.  H.  Davis,  404  Theodore  St. 

Foley  &  Co.,  61  Waller  St. 

Alex  Garvock,  167  Gilmour  St. 

John  Heney,  66  Daly  Ave. 

Hodgson  &  Co.,  15  Cooper  St. 

John  J.  Lyons,  558  King  St. 

Archibald  McNaughton,  236  Lisgar 

John  O'Connor,  229  Theodore  St. 

T.  A.  Shore,  411  Cooper  St. 
PEMBROKE,  ONT.— 

Dowsley  &  Summers. 

J.  W.  Munro. 
PETERBOROUGH,    ONT.— 

James  Bogue. 

Corsey  &  Laverdun. 

Adam  Dawson. 

H.    Evans. 

J.    E.    Hayes. 

Wm.   Langtord. 

R.   Sheehy. 

PETROLIA,    ONT.- 

Imperial  Oil  Co. 

J.   J.   Kerr. 
PICTON.  N.  S.— 

Fred  J.  Cole,  Jr. 

Alex.  Murray. 

John  Mutray. 
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^^,   ONT.— 
as  Snaw. 
im  Smith. 

Welsh,  St. 
^STON,    ONT.- 
iston   Quarry   Co. 
iEW,  ONT.— 
jy  &  Young. 
DREWS,  N.  B.-- 

Horsnell. 

Stevenson. 

^MARINES.   ONT.— 
lan  Bros. 
Nicholson. 
Nicholson. 

Nihan. 
Riley. 

Riddle. 

v\Mlson  &  Son. 
GPHENS,  N.   B.— 

Stevenson. 
DMAS,  ONT.— 

Griffin. 

STE.  MARIE.  ONT.- 
McCrae. 
3Phail. 

RTH.   ONT.— 
itteridge. 

ROOKE.   QUE.— 
:!onture. 
tzgerald. 
Hawkins. 
s  &  Sons. 
2,  ONT.— 
;  Mason. 
Montgomery. 

Steinhoff. 
Varey. 

5DAL.E,    QUE.— 
jnger  &  Sons. 
'ATER.   ONT.— 
jchiested. 
JBURG,  ONT.— 

Brookfield. 


TORONTO,   ONT.- 

Edmund  Burke. 

Constructing     &     Pav.     Co.,   Ltd.,   1 
Toronto  St. 

Cumming  &   Co. 

Excelsior  Paving  Co. 

B.  Gibson. 

W.   T.  Grant  &  Co.,  50  Front  St.,  E. 

R.   H.   Hill. 

J.  H.  McKnight,  43  Rose  Ave. 

J.   McBean,   163  Dowling. 

J.   McGuire,   48  Henry  St. 

Fred  McKeown. 

Robert  Robertson,  82  ScoUard  St. 

Hugh  Ryan  &  Co. 

D.  L.  Van  Vlack,  108  Pembroke  St. 
VALLEYFIELD,   QUE.— 

O.  ferais. 

Louis  Cosette. 

O.  Cossette. 

Tremblay  &  Frere. 
VANCOUVER,    B.    C— 

Edward  Cook. 

Cook  &  Dlxcn. 

J.  J.  Nlckson. 

Ironside,  Rennie  &  Campbell. 
WALKERTON,  ONT.— 

R.   B.   Clement. 

J.  L.  Lloyd. 
WEST  FORT  WILLIAM,   ONT.— 

Gowanlock,  Magee  &  Co. 
WHITBY,  ONT.— 

Thos.  Deverell. 

Wm.   Westlake. 
WINNIPEG,    MAN.— 

Dobson  &  Jackson. 

F.  ■  Fry. 

Kelly  Bros.   &  Co. 

W.    F.    Lee 

Thos.   Sharpe. 
WOODSTOCK,    N.    B.— 

Albert  Bremer. 

John  G.  Hastay. 

W.  D.  Steeres. 
YARMOUTH,   N.   9.— 

Pettlt  &  Sellars. 


ENGINEERS,  ARCHITECTS   AND   OTHER  SU- 
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AliABAMA. 

ANNISTON— 

Golucke    &    Co.,    Chas.    W.    Carlton, 
Supt. 

J.   D.   Hunter. 
AVONDALE— 

W.    R.    Starbuck,    Cy.    Engr. 
BIRMINGHAM— 

Alber  &   Byrne,   1909V2  1st  Ave. 

Allen  W.  Haskell,  1916  Morris  Ave. 

Julian  Kendrick,   Cy.   Engr. 

Chas.   Wheelock  &  Son. 
FLORENCE— 

A.  G.  Negley,  Cy.  Engr. 
GADSDEN— 

P.   H.   Fitzgerald,   Cy.   Engr. 
LANETT— 

J.   B.  Butler. 

T.  Nodaway,  Cy.  Engr. 
MARWELLr- 

B.  F.  Thompson,  Cy.  Engr. 
MONTGOMERY— 

Abercomble      &      Williams,      555      N. 
Court. 
PHENIX  CITY— 

R.  F.  Shavers. 
SBLMA— 

G.  K.  McCormick. 

Julien  Smith,    Cy.   Engr. 
SHEFFIELD— 

L.    S.    Proctor,    Cy.    Engrr. 
TUSCALOOSA- 

Woolsey    Finnell,    Cy.    Engr. 

Finnell  &  McCalla. 

Wm.    Toxey. 
TUSCUMBIA— 

W.  H.  Glllman. 
UNION  SPRINGS— 

N.  Harris,  Cy.  Engr. 
WOODLAWN— 

W.   J.   Parkes,   Cy.   Engr. 

R.    D.    Belts. 

J.  R.  Pill. 

ARIZONA. 

PHOENIX— 

W.   A.   Farlsh,   Cy.   Engr. 

Jas.   McCrelghton. 

Gus.  Streitz. 
TUCSON— 

Thos.   Conton,   Cy.   Engr. 


FT.   SMITH— 
T.  A.  Bayley,  Cy  Vin«v, 

HOT  SPRINGS— 

Sam'l  Hamblin,  Cy.  Engr. 

S.   P.   Van  Patten. 
LAKE  VILLAGE- 

D.  A.   Sherfey. 
LITTLE  ROCK— 

Francis    H.    Conway. 

J.   H.   Haney,   Cy.  Engr. 
WARREN— 

H.   P.   O'Shields. 

CALIFORNIA. 

ALAMEDA— 

W.  R.  Poyzer,  Cy.  Engrr. 
BAKERSFIELD— 

Chas.  H.  Congdon. 

H.   R.   Macmurdo. 

M.  A.  Macmurdo,  Cy.  Engr. 
BERKELEY— 

F.  S.  Edinger,  Browditch  St. 
Chas.   L.  Huggins,   Cy.  Engr. 

BOWERS— 

R.   M.   Vail. 
EUREKA— 

W.  C.  Elsemore,  Cy.  Engr. 
FRESNO— 

B.   G.   McDougall. 

A.   C.   Schwartz. 
HANFORD— 

D.    Bromfield,    Cy.    Engr. 

R.  W.  French. 
KERN— 

W.  C.  Ambrose. 
LONG  BEACH— 

D.  A.  Soverlgn,  Cy.  l^ngr.  ^' 
LOS   ANGELES— 

Hagen  E.  Abs,  338  Byrne  Bldg. 
W.   Bassell,  435  Douglas  Bldg. 

E.  M.   Boggs.  535  Stimson  Blk. 
L.  Booth  &  Sons,  338  N.  Main. 

G.  Chaflfey,  219  Stowell  Blk. 

T.  B.  Comstock,  535  Stimson  Blk. 

J.   H.   Dockweiler. 

Fred'k.    Eaton,    Burdick   Blk. 

L.  Friel.  211  Wilson  Blk. 

Harry  Hawgood,  346  Bradbury  Blk. 

Johnson  &  Catey,  808  B.  8th. 

J.   D.   Lippincott. 

Frank  H.  Olmsted. 


ENGINEERS,  ARCHITECTS,  ETC. 
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as  Angeles— Continued. 

G.  Purcellp  412  Wilcox  Bldg. 
\  X  H.  Qui n ton. 

J.  D.  Schuyler,  401  Douglas  Bldg. 

Skinner  Sc  Miller,  320  Stimson  Blk, 

Harry  P,   Stafford,   Cy.   Enfir. 

R,   C.  Troeger,  215  S.   HIlL 
lAHTSVILLB— 

Jason  R.  Meek*  Cy,  Engr. 

Bwaln  &  Hudson,  A. 
lODESTO- 

A.  Lr.  Finney. 
TAPA— 

'  O.  H,  Euckman.  Cy.  Engr. 
NATIONAL  CITY— 
[h.  N^  Savage. 
OAKLAND— 

A.  L.  Adama. 

C.  H.   Bard  ma  n^  906  Bdy. 

^V,   F.   Bardman,   dm  Bdy. 

R.  M.  Clement,   Macdonoiig:h  Bldg, 
.Easton  &  Wilson,  11-12  MaeDonaugh 
Bldg. 

G.   E,   FoRg,   HKH  Bdy, 
I  J.   W.   Gray,   923  Linden  St 
[  M.    K.    Miller,    Macdonough    Bldg. 

T*   W.  Morgan,   1004  Bdy, 

J,   B^  Tread  well,  07a  Center. 
PASADENA— 
I  T.   A.  Allln. 

SV.  B.  Clap  p.  Cy.  Engr. 

Henry    Ramel. 
>MONA-^ 

W^.    H.   Sand>?rs,    City   Engr. 

A.   W.   Wrljght. 
iED   BLUFF— 

"Wm,  F.  Lunniafi:,  County  Surveyor. 
:iLANDS- 
[M-   L.   Lum,   Cy.   Engr, 
['W*  A.  Nichols. 
IITERSIDE— 
|jf«  "W.  Johnftoa,  Cj,  Ei^jirr- 

LCRAMENTO— 

Jos.    Boyd,   Oty   Engr. 

S.   E.   KlelTer. 
i  "Wm,  Mullenney. 

LN  BERNARDINO— 
[•I*  Cook. 
\  J.   C,   Sliepard. 

LN  DIEGO— 
'  G.  A.  I>'Henif«?oiiPt,  Cy,   E^iijer. 
j  TV.  S.   Hibbard. 
I  W.   Quaile. 

iN  FRANCISCO— 

7.  C,  Albergrr,  315  Calif,   St, 

Arthur  L,  Adams,   CrtK^ker  Bldg. 

G.  F.  Allardt,  420  Calif.   St, 

F.  J.  Baker  &  Co,,  325  Montgx>mery 
St. 
I  Herman  Barth,  601  Calif.  St. 
I  J.  A.  Benson^  507  Montgomery  St. 

C.    B.   Besore,   927  Market. 

Bernard  Blenenfeld,  Crocker  Bldj^. 
I  A.   B.   Bowers,   101  San  so  me  St, 

A.  X   Bowie,   217  Sanaom**   St. 
,  Xiytnan   Brldgea,   S19  Market   St. 


Sfin  /■>«  ft V iJi ro—Ct* tt f in  tff* ^ 

Davenport  Broom  fie  Id,  Mills  Bldg. 

B.  E.    Browne,   Nevada   Block. 

E.  J.    Cahill.   508   Calif.   St, 
L,   M.   Clement,   Crocker  Bldg. 

F.  A.  Clark,  420  Calif.  St, 

Cobb  &  Reaa^jlmeyer,  421  Market  St. 

D.  L.  Cochorn,  531  Calif.  St. 
H,  D.   Connick,  City  Hall. 

J.  B.  Cowden.  320  Sanaome  St, 

G^?orge  Davidson,  5.'^0  Calif.   St. 

Dlllman  &  IVallace,  722  Montgomery 
St. 

Robert  McF.  Doble,  202  Sansome  St. 

Donham  &  Herrmann,  328  Montgom- 
ery St. 

W.  R.  Eckart,  Nevada  Block. 

J.  W.  Ferria,  320  Sansome  St. 

H.   D.   Gates,  311  Lyon   St. 

J.   T.   Gibbes.   bT2  Clay  St, 

R.  H-  Goodwin.  240  Montgomery  St. 

Ewald  C,   Gurnee,   City  Hall. 

C.  E.  Gninsky,  Cy.  Engr.,  City  Hall. 

E.  F.  Haas,  330  Sanaome  St 
Hemenway  &  Miller.  Hearst  Bldg. 
R.   J.   HHlis.   531   Calif,    St. 

S.  G.  Hindes,  330  Market  ^t. 

C.  H,  Holcomb,  319  Parrot  BldB:- 
William  Hood.   4  Montfi:[>mery  St. 

A,  M.    Hunt.   331    Pine, 

N.   B,   Kellrij?^',    i'»0  Calif.    St. 

P.   E.  Lamar,  dll  Market  St. 

W.  G.  Loekhardt,  7)  Stevenson  St, 

Marstlen  Manson.  530  Calif.  St. 

R  W.  McCormiek,  240  Bush  St. 

Samuel    McMurtrle.    Claud    Sprecklea 

Bldg. 
J.  T.   Meddock,  531  Calif.  St. 

D.  E.  Mellisfl.   n28  Sacramento  St. 

G.  H.  MendelK  530  Calif.  St.  «* 
K  J.  Molera,  mi  Clay  St. 

R.  F.  Morion.  120  Sutter  St. 
W.  Morgan  &  Co.,  lOS  1st  SI. 
Robert  Munch.  liOfJ  MontBi>mery  St. 
M.  M.   O'Shoughnessy,   Crocker  Bldg, 
R.  A.  Parker,  320  Sansome  St. 
Quinby  &  Harret.snn,  Phelan. 
M.   F.   Reilly.  538  Kearny  St. 
John  Richards,  22  Calif,  St. 
J,  G.  Smith,  Hearst  Bldg, 
S.  H.   Smith,  Parrott   0!d^. 
W.  H.  Smythe.  101  Sanaome  St. 
C,  Z.  Soule.  11  Montgomery  St. 
W.  B.  Storey.  Jr.,  fi41  Market  St. 
Lawrence  Thompson.  915  Geary  St. 

C,  S.   Tilton,   420  Mont(?omery  St, 
Hubert  Vlscher.  Flood  Bldg. 
Vivler  &  Leoi^olds,   124  Sansome  St. 
Otto  Von  Geldern,  Flood  Bldji. 

B.  Von  Homever,  Claus  Spreckela 
Bldg. 

A.  W.  Von  Schmidt,  80S  Montgomery 
St. 

D.  D,  Wass,  36  E,  South  St. 
J.    D    West,   5:11   Calif.   St. 

J.  R.  Wilkinson.  4th  &  Townf^end  St. 
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SAN  JOSl£^ 

tV.  M.   Hrn-ker,  t\v-  Ensrr. 
SAN  J. VIS  f>HLSJ:*(>— 

SANTA   ANA— 

H.  Clay  Kellogg. 

I*.  M.  Swhu  lu^tt,  Cy.  Enpr. 
SANTA  BARBARA— 

Juliii    J..  Holli^ter. 
SAN3TA  CLARA- 

C.    E.    Mtujre,  * 

SANTA  CRUZ- 

R  D.    Peiry.  <\  K 

B.  I4,   Van  Cleek,  Arth, 
L,   B.   R.  Olive. 

SANTA    MONICA— 

T,    H.    James,    Cy.    En>?T. 
SANTA  PAULA- 

W,   W.   Orcutt,    HanlwiU'   BUr, 
STOCKTON- 

Geu.   Rushfi^rth. 

Geo,  A.   AthfTfUin.  Cy.  Engr. 
VliNTURA- 

J,    A.    Barry. 
WATSUNVILLE- 

C.  B.    Lewis. 

P    M.  Andrew?. 

WCK3DLANL>- 
Wm.  Muj^teis, 
P.   N.   Aithhy.  V 


Engr. 


BOULDER 

Jumi-n  P.   MiixwiHl.  Cy.   Engrr. 
CANON    CJTY- 

C111T  Hall  Cy,  Engr.  -^^ 

Kittenhouse   <Jtf    f/lraeJbury. 
COLO R A  D* >  S PR  1 N G S— 

H.  T.  Reid,  t^y.  Engn 
DENVER— 

Geors^e    G.    Anderson,    744    Enuiiable 

Donald    W.    Campbell,    744    Equitable 

Bldp. 
Dietrich  &  MitchL^ll,  231  Coopir  BIdg. 
B,  C.  Diinlap,  llOS  Ijineoln  Ave. 
John  B.    Biini€r,  Cy.  ESigr. 
Wm.  P.  Jhivj,  s.  En&r,   B.  P.   W 
F.    E.    Kidri.r.    A. 

"Edmund  B.  Kirhy,  612  Boston  Bldg, 
Georges  B.  McFaddeii.  1534  Champa  St 
Peter  0*Bri«i,   im   Railroad  Bldj?, 
John  M.  Odenheimer,  48  Tabor  BIk. 
Williara   Adorno    Pick,    IfiiS    C^hampa 

St, 
S.  A.   Rank,  514  Coooper  Bldir. 
Jtflse  Sfobey.  33  Bank  Block, 
J,  C.  UlrlL'h,  152K  Champa  Bt. 
Henry  A.    Vt^sin,  420  Boston  Bldg. 
GIUM^rl  Wllkew  &  Co..  r>l(^  Ernest  St. 
Thomas   L.     Wilkinson.     610     Boston 

Bldi?. 
J.  \\\  WilBon. 
Alfred     y.     Waensch.     ^-27    Eqult;ible 

Bldi?. 


nnir  i'ollins- 

\Vm    Riat,  City  Engr. 
GuUjJ^IN— 

Howard  H,    Utley,   Cy.   En^. 
GRAND   JUNCTION- 

Davld  R.   Cro&t)>'. 

Chas.    W.    Haakin,    City   Engr. 

E.   H.   Kern, 
GREELETF— 

Be  11    Cooper, 

E.  :^L    Nushaum. 

R     F.    Walter,   Cy,    Engr. 
Uv  JUNTA— 

F.  T.    Lewis.    City    Enghieer. 
J^EABVILLE- 

George  Hollanil.   1  Ity   Engineer. 
iiURAY- 
PJch  Whinneiah,   Cy    Engr, 

i:,    V\  .   Hathaway.   CUy    HalL 

E    r     Martin. 

VVm.  Peach,  City  lOng^r. 
SALIDA- 

Henry  SllL 
TELLlTTilDE- 

(  .  \\\  Glblvtt, 
TKI.\'ir>AD— 

c     II.    Knickerhficker.   City    En^r. 

Citfip   Bros. 

Norval  W.  Wall 
VICTOR - 

F.  V.  Bod  fish,  Cy.  Engr. 

Dfl\^s  <&   Byle. 

.Shay   <fe    Hartingtnn. 

C  CIWEC  Tit  IT. 

ANSON  I A- 

Jsts,  S    Halt.   Cliy   Engr. 

J.   M,    Wheeler. 
BRIDGEPORT" 

B.  H.   Hull,   1022  Mcdn. 

AV.    B.    Palmer. 

H.    G.    Scotield,   Cy.    Eng:r. 

Srorield    &    Ford, 
BRISTOL- 

A.  Wm,   Sperry,   Cy.  ESngr, 
DANBURY-^ 

Ch^s,  O.  Brown,  City  Engr. 
DERBY— 

Dan' I  S.  Brinsmade,  City  Engr, 
F'ARMINGTON— 

i\  Norce. 
HANOVER— 

Joseph   P.   Lyon. 
HARTFORD— 

Chas.   H.   Bunce,    Cy.    Engr. 

Henry  R.  Buck. 

Luther  W.  Burt. 

Edward  W.   Bush. 

But  1*5  &  Crosby, 

Edwin  D.  Graves. 

T.    H.    McKenzle. 

Henry  Souther. 
MERIDEN— 

\y.  S.  Clark,  City  Engr. 


ENGrNTEERS,  ARCHITECTS,  ETC. 
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LETOWN— 
.  Auj|?Mr,  City  Kngr. 
W.   Bishop,  12S  Main. 

L\  Ham,  City  En^r. 

BEDFORD-- 
.  P.  Cogg<?sha]I. 
BRITAIN— 
tt.  Caldwell. 
.  OklersJtiHw,  Cy.  Enpn*. 

man  &  cu, 

HATEN- 

38  P.  Bogarr,  S2  Cburch  at. 
,  BvuldiiigtoTi,  S2  CHiirch  St. 
L  Hill,  S2  Churcli  St, 
lus   W.     Kelly,    Cy.    Eng:r..    City 
41. 

.  Nk^holw.  mh  rhapel  St. 
»Ols  &  Potter,  42  Churt^h  St, 
r.  Searlea,  70  Church  St. 
f.  Sperry,  Si  Churth  St. 
IXINDON— 

K.  Crantlall. 
ier   H.    Richards 

OLK- 

und  Brown, 

7ADK- 

u  N,  Wood.  Cy,   En^r. 

f-ICH— 

V  E,  i/hanOkr.  <"y.  Engr 

AM— 

>.    Card. 

VJDLE— 

McKnlgfht. 
TON— 

I.    Br1nsmn<i(\    Cy.    Enjfr. 
f^lNGTON- 
L   McKenzie.    City   Ensr. 
H   NORWALK- 
.    Wood,    Cy.    EriR. 
FXJRI)^ 

lid   A.   Parsons.   Clly  En«:r, 
B.   Cochrane. 
^NGFT>Rr>— 
I.    McKenzie^   Cy.   Eng. 
BRBURY- 

L    A,    Cairns,    City    P>igr. 
ur  J.  Patton,  Gi  Bank  St, 
G.^  Smith.   140  Grand   St. 
h  Thompson,  57  W.  Main  St. 
:on   &    Bonnett.    77    Bank. 
IM  ANTIC— 
^    Fenton.    City    Engr. 
X   Card. 
TED— 
.    Barker,   Cy,    Engr. 

•  UKI^AWARt:. 

;r- 

.   Mathews,  Cy.   Engr. 
flNflTON— 

H.   Boufthmnn.  Cy.   Engr. 
ik   IL   Cars  well. 
.    Hatton. 
K  Rice.   Jr, 


DISTRICT  OF   CaiA'THBIA. 

WASHINGTON- 
Walter  Atlee,  613  15th  St.,  N.   W. 
H.    K.    Averill   &     Cu.,     1421     F     Sl, 

N.   W. 
James  Berrall,  ti3^  F  St..  N.  W. 
Samuel  Bootes.  1411  F  St..  N.  W. 
Alexts   I.    P.    Coates,     «13     l&th     St., 

N     W.     . 
Richard    P.     Ct^nshaw,      1604    Q     St., 

N.    W. 
Geo.    W.  Burner,   607  L.iJUl&iana   Ave., 

N,   W. 
EdwRfd  G-  Emack,  im  F  St„  N,  W. 
Engineer     Department,     District   of 

Columbia. 
Engineer  Department,   C  s,  A. 
Jius,  G.   Hill,  Cort'iinin  Bldg, 
Howell  &   Taylor.  ?505  12th   St.,   N.   W. 
John   C.    DoHK.   IWP  F  SL.   N.   W, 
W.  M.  Poindexter,  wnl  17th  St. 
Ewald  Schmidt,   IZl^t  VMh.   N,    W. 

FLORIDA. 

DUNBDIN- 

C,  G.  Force. 
JACKSONVILLii:- 

Wm.  F.  Colter. 

J,   Francis  I^   Biiron. 

Philip  Prl clean.    Cy.   Engr, 
KEY  WEST— 

Wm.  H.  Gwynn. 
OCADA— 

Geo.  McKay- 
James  Moorhead,  Cv,   Engr. 
PENSACOLA— 

W.  F.  l.ee,  Cy,  Enpr. 
TALDAHASSE— 

Overton    Bernard, 
TAMPA— 

Fred  T.  Warren,  City  Engineer. 
WEST   TAMPA— 

B.  F.  Bettia.  Cy.  Engr. 

Gi^ORGIA. 

AMERICIJS— 

Jno.  B.  Anslev.  Cjtv  Engr. 
ATHENS— 

J.  tV,  Barnett,  CJty  Engr. 
ATLANTA- 

R.  N.   Clayton,  City  Engt. 

Geo.  H.  Crafts,  IM  Fcnjef?t  Ave. 

Hall   BrrLH.,  41 B  Temple  Ct. 

A.  F.  Walker.  519  Austelle  Bldg. 

Grant  W^ilkins,  9%  Peachtr^e  St. 
AUGUSTA— 

A.  H.  Davenport. 

NiBbet  Wing  field,  Cy.  Elngrr, 
BARNESVTLDE— 

J.  H,  Phillips.  Cy.  Bn^r. 
BRUNSWICK- 

W.   C.   Anderson. 

C.  T.  W^yliy,   Cy,  Engr. 
CARTKRavif.LDE^  .   ^ 

J.  E,   Wlkle.  Cy.  Engr.  '^ 
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CEDARTOVVN- 

C.  R.  Pittiiian,  Citv   Knigrr. 
COLUMHUS- 

D.  W.    ChainiKiym^ 

Robt,    Ij.   JohriHcjn.   Cy.   Engr. 
GAINESV1LT,E- 

W.  Wright,  Cy  Engr. 
CfKlFFlN— 

\^'.  Af.   Holman*  Cv.   E3ngT, 
I^IACON— 

J.  W.  Wilcox.  City  Engr. 
M1L.LKDQEVILLE— 

O,   M.   Cone.    Cy.   Engr. 
SAVANNAH— 

W.  W.  Hegeman. 

Percy  Sugden.  114  Bryan. 
VAEDOSTA— 

W.   H.  Gainey,  Cy.   Elngr. 

IllAHO,  • 

BOISE  CITT—  «  - 

E.  Q.  Eaglesoii,   Cy.  Engr.  *"  *" 
MOSCOW- 

D.  W,  Hannah,  Cy.  Engr. 
POCATELlwO— 

V.    Roajder,   City   Engr. 
rjwcar  Sonekalb. 
WAI^LACE-  ; 

G.  Scott  ATidcraoti. 
H.    K.    Helbostad. 
George  R,   Trask,   Cy.   Eng. 

ILLIIVOIS. 

AE'TON- 

J.  W.  Dickson,   Cy.  Engr.  uf  Vtmlce, 
III. 

Elmer  Rntledge,  City  Engr. 
ARCOIJl- 

Wnn.    though. 

Jerry  McDanlel,  Cy.  Eng, 

Chas.   Wesch. 
AUSTIN— 

Harry  A,  Pot  win. 
B  AT  A  VIA— 

E,  K,  Meritleth,   Cy.   Engr. 
BELLEVILLE— 

Lonis  CJran€r. 
BELVTDKRF^ 

W.  M.    Marfan,   Cy.   Engr. 
BLOOM  tn(;tuN— 

Bell   &   Mellulsh. 

E.    Folsom,   Cy.   Engr, 

J.  H.  Burnham. 
CAIRr>— 

.1.    B.   Jenkins. 

Kelly  &   Kertit'uer. 

Wm.  Thrupp.  City  Engr. 


CANTON— 

Geo,  W.  Chanaier,  Cy.  Engr. 
CHAMPAIQN- 

J.   O.   Baker. 

W.   H.   Tarrant,   Cy.    Engr, 
CHARLESTON— 

Ed    Millar. 

Cole   Wamsley. 
CHBSTER- 

S.  N,  Thompaon.  City  Engr. 
CHICAGO— 

Herman    R.    Abbott,    1300    Michigan 
Ave, 

Danknaar  Adler.  A. 

H.  C.  Alexander,  City  Hall, 

Alvord  &  Shields,  HartfonI  Building. 

Charles    G.    Armstrong.    150S    Fisher 
Bids, 

Bion  J.  Arnold,   Marquette  Bldg. 

Sam'l.  G.  ArtlngBtall,  240  Rlalto  Bldg. 

Burton  J.   Ashley.   1S02  Michigan. 

H,  F.   Baldwin,   Chf.   Engr.   C.  &  i. 
R.  R. 

Bates    &     Rogers,     1603    Manhattan 
Bldg. 

DIof  Benson  &   Co  ,   401,  91   Dearborn. 

Carl  Binder,  9t>S.  Ill©  Randolph. 

Ikrman   H.    Bremer,    715,   lOO   Wash- 
ington. 

Charles  A.   Chapman,   1149,   204  Dear- 
born. 

Christie,  Lowe  &   Hey  worth,  311,  lU 
LaaaUe. 

G,   L.  Clausen.  66,  1«j4  LaSalle. 

,lnhn  A.  Cole,  1580,  K4  Van   Buren, 

Theo.    L.    Condron,    1750    Monad  nock 
Rlk. 

Iiyroan  E,  Cooh^y,  713,  21  Quincy. 

Bljrer    L,    Corthell,     64    Auditorium 
Bldg. 

Walter  W.  Curtis.  B47,  204  Dearborn- 

\V.   E.   Dauchv,   Chf,    Engr.   C.^  R.  L 
fk  P.  R.  R. 

W.  S.  Dawley,  Chf.  Engr.  C  &  E,  L 
R.  R. 

P.  E.  Davidson,  201   City  HalL 

Pred  H.   Da  vies,   S8   %Valtoii    PL 

BIckman  &  MeKenzJe,  li*24  Rookery, 

Geo,  W.  Dorr.  S04,  204  Dearborn. 

Duane  Doty,  4iJ  Arc  ad e  Bldg. 

Engineering    Contract    Co,,    734  Chi- 
cago Stock  Exchange. 

Louis  Enrlcht,  707,  ISS  Madison. 

John  Erlcaon.  City  Engr. 

Wm.  B.  Ewlng,  1700  Marquette  Bldft 

Fritz  Foltz,  A. 


INFORMATION     FOR     EVERYBOQY 

If  you  want  to  know  anything  about  Cement, 
Cement  work  or  Cement  machinery  we  will 
furnish  the  Information,  If  possible,  on  requeM. 


MUNICIRAL 


NGINEERING      CO. 


10 — Cimthnterf. 

irman  &  Hopke,  401,  132  Clark. 
M.  Glendenlng:.  1512  Monad noek. 
1.    Golds  borough, 
ley -Ho  ward      Co,,      S2Z      Opera 
U30  Blk. 

G,  GraflT,  tWti.  145  LaSallc  St. 
iclm      Grieaaer     Eng.      Oa.,      SOT 
llller  Bldg-, 

fi  T.  GrSmih.  m.  255  Dearborn  St. 
Bted  &  McNaujBTher,  1121  The 
okery. 

E3.  Heidenreich,  541  The  RonkPry. 
leb  Helmbucher.  1341,  2Qi  Dear- 
■n- 

&  Grant,  1640,  79  Dearborn. 
M.    Hughes,    1511    Gt.    Northern 
Ik* 

srt  W.  Hunt  &  Co.,.  121  The 
Okery. 

;.  Huston  &  Co.,  ns,  100  Wash- 
rton  St. 

Li.  B.  Jenney,  A, 
•ge  O.  Knapp,  Ifn  Michigan, 
Srt  Kunstman,  64.  S4  Adams, 
icols  La  Polnte  &  Co.,  20,  177  I^a 
tie. 

ry  W.  Liee,  41  Arcade  Bldg, 
on  C.  Libtiy,  1770.  84  Van  Buren. 
Eftchie  &   Nichol,   712.  21  Quhicy, 
es  E.   Ma  lone y,   712,   21   Qaincy. 
Ip  J.   Markmann.  1013,  172  Wash, 
Inas  W-  Marsha  IK  1336,  204  Dea^'- 

m. 

,  a.   McHargf,  538  The  Rookery. 

«topher       McLennan.       140Ei.     lOO 

ish, 

lei   W.    Mead.   6fl6.    164   Dearborn. 

►h     Modjeski,       1742     Mf^Oiidnnck 

is 

Morana,     1243,     1244     Marquette 

Cadogan  Mor^ftn,  H9  Jackson  B. 
ed  Mvisy.   1400,  S4  Van   Bureji. 
i.   Nichols,  ir^iH  Monadnock. 
ed    Noble,    1742   Monadnock. 
Ion  H.   Nott»  L130.  204  Dearbnrn. 
3.  Parridls,  Chf.  Ebgr,  Chic.  Ter. 
ansfer    R.    R,    Co. 
W,    Park  hurst.    Bngr.    Bridge  p   & 
ag„    111.    Cent.    R.    Ft. 
man  S.  Patton.  A.  115  Monroe  St. 
aburg    Testing    1,^1  bora  tor y,    1760 
^nadnoek. 

►otia,  Chf,   Engr.,   IlL  Tel.  Const. 
L,   754  Rookery. 
Ip  Potter,   1407,   3150  Dearborn. 
>roH  V.  Powell,  1008.  1.^  Washing- 
1. 

ly  A  Henderson.  1B5,'?  Monadnock. 
L   C   RIdeout,    m   Randolph 
er  &  Mott,   133«!.  204  DtvHrb*>rn. 
flea   N.   RohPrti=.   7<W,  97  Clark, 
tas  B.   Roberts.  709,  97  Clark. 
.   H,   Boney,   7<54>  Monadnock   Blk. 
„   H.   Ro8ecrans%    1401   Monadnock 
ock. 


nhicdffo — Con/ Ifn  uefi, 
Rowe  &  Rowe,  802,   225  LaSalle. 
Emll  Rudolph.  408  Opera  House  Bld&. 
Sallch  &  Co-,  S02  Monailnock  Blk. 
Sargent  &  Lundy.  Monadnork   Blk, 
Julius  Schaub,  1650  Monadnock  Blk, 
The     Scherzer     Boiling     Lift     Bridge 

Co.,  1616  Monadnock  Blk. 
Carl   E.   Schtilze,  903.   1(^9   Randolph. 
K    C.    &    R.    M.    Shankland,   Sl(>  The 

Rookery. 
Edwtn   M,    Smith  J    3147  Vernon. 
Wm.  Sooy  Smith,  733  Stock  Exchange, 
W.  L.  Stebbings.  113  Monadnock  Blk. 
Au exist  K.  Stein.  1342  W.  Wtsttrn. 
Charles  L.  Strobel,  1744  Monadnock/ 
George  W.  Sturtevant,  Jr,,  90S  Fisher 

Bldg, 
Sturtevant    &    Todd,    l2LMs,    277    Dear- 

borh. 
Lfland  L,  Summers.  441  The  Rookery. 
Samuel  A.  Treat.  A.,  1607  Fisher  Bldg. 
Alonzo   J.   TuHock,     1742   Mionadnock 

Bldg. 
Martin  Van  Allen,  6,  69  Dearborn. 
J.  H.  Wagner,  61  Fortlami  Blk. 
Edward  P.   Wheeler.     14O0,  84  Dear- 
horn. 
W,    H.     Wheeler     &     Co,.     1400    Old 

Colony. 
R.   B.   Wikox,  City   Hall. 
Benezette  Will  Jams.  Sftl,  153  t.aSalle. 
Carl   B.  Williams,  801.  153  LaSalle. 
Edgar  Winianifi.  713,  21  Qulncy. 
Robert   E,   William.*?,  711,  84  LaSalle. 
Charles  Wilmerdin*?,  84  VanBuren. 
Wilson   &   Marahall,    A.,   218   LaSalle 

St. 
Albert   H.   Wolfe.   720.   22  Continental 

Bank, 
Frank   W,      Wood,     1538*   Monadnock 

Blk. 
Edwin  S,  Woods,  84  VanBuren. 
August  Zieslng,  1323  Monadnock. 
CHILLICOTHE— 

J.  H.  Slum,  Cy.  Engr. 
DANVILLE- 
^^alter  H.  Martin.  Cy,  Engr. 
Chas     Cottlngham. 
DECATl'R- 
R,   O.    Rosen. 
Geo.  V.  taring.  Cy.  Engr, 
DIXON— 

Chas.   V.   Kerch,  Citv  Engr. 
DWIGHT- 

Wm,    Miller,   Cy.   Engr. 
EAST  ST.    l^JUTS— 

E.   S.   Helm,  Cy.   Engr. 
EDWARDSVILDE^ 
C.    H.    Spillman. 
Chai?.    Pauley  &  Son. 
Chas.    Hill. 
J.   H.   Then*  r. 
EFFINGHAM— 
W,  E.  I^agenbeel.  Cy.  Engr. 
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BI.GTN- 

W     M'.    Ah.IL 
EVANSTON- 

Clifis.    R.    Ayers, 

O.    K.    Intake. 

F.    \\\    Handy. 

Mynji]    Hunt. 

Robert    Long. 

Johu   H,   Moore,   Cy.    Engrr^ 

R.  E,  Orr. 

P.   C.   Stewart. 
FREKPORT- 

tlto,  A.  LirahLim.  Cy.  Engr. 

F.   E.  JoseL 
FULTON— 

-  Jamt^s  O'Roiiike,  Cy,   Knsr. 
GAI>ESBURG- 

M.  J.  BlandiiiK.  City  Fn^^r 
GALVA- 

C,  V.  Difkiiison,  Cy.  ?:ingr. 
GIBSON    CITY-  _ 

W.  E.  De  Vuiv.  Cy.   Engr. 
OILMAN- 

A.    D.    Thompson. 
GRANITE    CITY— 
.     Hill    &    Kii^hner. 
GRAYVH.LK- 

Geo.  Ftiiszh.  Cy.    Eiigr; 
HARVARD—  >  ^ 

J     F.    Wtrtzel. 
HARVKY- 

T.    D.    Hobsun,   Cy.    EJngr/ 
HIGHLAND- 

Lnuis  RlatntL-r,  Cy.  EnffT. 
HH.T^SBORO— 

James   A,    Davls,    Cy.    Eotr. 
HINSDALE— 

P,  A.  Seiber.  Cy.  En^r, 
HOOPli^TON— 

John  Erntit,  Cy.  Engr. 
JACKSON  VI  I^LE- 

C.  W.  Brown,  Cy.   Engr. 
JERSEYVILLE— 

A.    N.   Embley^   A. 

Wnt.    Embley,    Cy.    Eiigr. 
JOLIET- 

li.  A,   Stinims.  Cy.   Engr. 

Geo.  AV.   Hnjwu. 
KANKAKKE- 

R.   D    Gr<\t?jLf,   Cy.    Enirr. 
KEWA^EK— 

John  Baton  Sb^jiat-ason,  Cy.  Ensr  . 
LA CON— 

Geo,  F.  Wljrlilrnaii,  Cy.  Engr. 
LAGRANGE— 

W.  B.  Ewlfig-. 

Geo.   \\\  Walle.  Cy.  Enjcr. 
LASABLE— 

C.   M.    Rickard,   Cy.   Engr. 
LEMONT— 

Jobn   Briiiikey,   Cy.   Engr. 
LEW  I  STOW  N— 

Edward  F<  aster,  C^.  Engr. 
LINCOLN- 
D     L.    Uraucher, 

J.   M     Deal. 


KiJCKPORT— 

Hi  ram    Ed  us,    Cy      Engr. 
MAi  OMB— 

Cppha.'^    HiJlnits,    Cy.    Erjfjr. 
MATTOON- 
A-    C    Loomis. 

W.  Ed.  Mlitar,  t  itv  Engr. 
MOLINE- 

Olof   Z.    Ceivin,    Art  h 

H,    G.    Paddock,    </y.    Ent;r. 

mo.\h:nce- 

J.    J.     Ctark, 
Mr>XM0rTH- 

Pruf.  T.  S.   MfCliuiahan. 

J.  EO.   Miller,  Cv     En^-r. 
MONTli  ELLQ- 

W.    F.    Lt>dse. 

.T.   W.    Wiley.   City   Ensr. 
M(  > I ^ XT   C ARROLL- 

W.   E    Waller. 

John   H.    WarlieUl,   (/y.   En^r. 
NORMAL— 

Jas.    G.    Melluisl],    i:\\    Kny;i\ 
OAK  PARK- 

it  A.   (^rpenter.   City   Engr. 
OTTAWA- 

J     F,   Richardson,  Jr. 

W,    E.    Stucker. 

Kf^s^on  White. 
l^EKIN- 

I>»   H»   Jansen. 
PEORJA- 

C.  G.   Anderson,   '24  Arcade   Bldg. 

TT.  E.  Beaaley,  Cy  Engr. 

Ht  Tiry   Ca^stns,  HiiO   Ktfetale. 

C,  M.  Dolan,  238  llaiicrtck  St. 

W.  C,   Evans,  ino  Y.  M.  C.  A.  Bldg, 

Harman  &  Hewitt,  ArcacTii  Bldg. 

I>.   H.   Alaury,    ^\  uter   Works  Co. 

Nathaniel      U.      Perrv.     507    Nlagata 
Bldg. 

PETERSBITRG- 

Charlea  Anderson. 

Wm.   Leatson. 

Geo,    W^    Smith.    Cy.    Engr. 
PONT  I A  C— 

P.  P.  Knight,  Cy  Eni^, 
QUINCY— 

Enoch  R.  Chatten,  3049  Maiae. 

F.  A,  Grocer,  City  Engr, 

Ferguson  A.  G rover.   City  Hall. 

Fred'k  Hancock,  123^  S,  3d  St. 

George  Woleott,  226^1  Hampshire. 
ROi^KFORD  - 

Edw.  Main,  City  Engr. 

C.  C.  Stowell. 
ROCK  ISLAND - 

Wm.  A.  Darllnic,  County  Sun^'r 
RUSSHVILLE- 

John  S.   Boghy,   City  Engr, 
SANDW^ICH— 

W.  M.  Hay.  County   Engineer. 
SAVANT^A- 

J.  P.  Plattenberger.  j 


h  Brown, 
I.  Fl.sh. 
iIGFIELD- 
i   Enos. 

Ik  H.   Hamilton.   Cy,   Eiigr. 
LING— 

I  G.  Paliner,  Cy.  Engr, 
,.  Wheeler. 
ATOR- 
P,  Alien. 
5.  Binaon, 
L.   Graves, 
IVAN- 
tf.   Hay  don. 
DLA- 
er  Elec.   Co. 
?,  Niles.  City  Engr. 
lNA— 
,  Brow  111. 
5,   GUL 

\V,  Hoyer,  City  Engt\ 
KI^3QAN- 

j.  Buweii,  City  En  err. 
AXON— 

n  T.    Russell,   iUy    EngT. 
rlea  A.  Prout. 
TE  HALLr- 
t.  ChapiJi. 
lETTE— 
t   Ga&e. 

3.   Roberts,  Cy.  Engr. 
OSTOCK— 
I.  Oppergelt. 
,   Wlenke.   City   Engr. 

CANDRLA-^ 

Humphrey,  Cv.  Eiigr. 
SRSON- 
ton   H,    Downey. 
ry  H.  Roftera,  Cy.  Engr. 

Van  Auken,  Cy.  Engr, 
>RA— 
Srldley. 

Walters,   Cy.  Engr. 
rORD- 

!.  Houston,  Cy,  EJngr. 
^MFNGTON- 

E,  Deckard,  Cy,  E:ngr. 

BlLr- 

k.  Sherfey,  Cy,  Engrr. 

Steve  nhart, 
>KVTt.I.E- 
».  Bra<3bum, 
n   Biirkhart, 

Dudley. 
5^BL.LTON— 
Ljilnto,  Cy.  Enarr. 
PiBTA  CITY— 
fllus  N.  Miller 
U  K.  Strong.  Cy.  Engr. 
IMBUS— 

1   Hejce.   Cy.   En^, 
H.   Right. 

I 


CONXERSVTLLE- 

Karl  Hanson,  Cy,   En^r. 
O  R  A  WFO  R  DS  V I L  L  E— 

Fred   H oilman, 

W.  F,  Sharpc. 

E.  S.    Slmpiiijn.   Cy,    En«r. 
James  M,  Waiiijh  ., 

CROWN  POINT- 

Geu.    W,    FlHher, 

Frank   Knight. 
DANVILLE— 

Wm.   F.   Franklin,  Cy.   Enxr. 
DECATUR— 

H.  B.  Knoff,  Cy.  Engr. 
DELPHI— 

jDh\i   W.   Faw€ttt. 

Wade  P.  Thompson,  Cy.  Engr, 
DLTNKIRK- 

W.  li.  Baddors.  i"y,  Engr. 
ELK  F^, ART- 

D,  F,  Cordrey.  City  Engr. 
L.   E.   Hitchcock. 

ELWOOD- 

John   1^1  nan,   Jr.,   (Ty,   Engr, 
EVANSVILLE- 

Chas.   C.   Op n ting.   Court   House. 

Mil^    L.    Saunders,    Cy.   EngT.,    Qty 
Hull. 

Jamf^s  D,  Saunders.  '110  l^.  3rd  St. 
FORT  WAYNE— 

F.  M.  Randall,  Cy.  Engr. 
FRANRFURT- 

Chas^,  E,  Cheney.  Oy,  Engr. 
FRANKLIN" 

E.  L.  Mkldleton,  Cy.  Enjfr. 
GAS    CITY- 

J.   J.   Leonard,   Cy  Bngr. 
GOSHEN— 

John  L,   Cooper,  CUy  Engr. 
GREENCASTI.iE~ 

Ja».   Dtnny,   Cy,   Engr, 
GREENFIELD— 

Will  J,  Cleary.  Cy,  Engr, 
GREENSBURG— 

J.   W,    CralL'. 

Harry  Siindusky, 

I.   A.   Stagg. 

C\yfic   Stagg. 
HAMMOND- 

E.    W,    Bump. 

J.    F.    Hut  ton. 

P.    J,    Lyons.    City    Engr, 
HARTFORD  CITY— 

Geo.   T.    Fulton,    CV-    Engr. 

W.   H.  Harley. 
H  U  N  T 1  NG  BI  '  R  G  H— 

Henry   Berger,  Cy.  Engr, 
HLINTINQTON- 

FraTkk  Guthrie.  Cy,  Engr. 
lNDrANAPt:>L18- 

CbwrleM    Cnrnill    Bfoivn,    «Jt   Cam- 
tiiereliil  Cltili  Illd^^ 

8.    H.    Brubaker     &     Co.^    A.    &    E.. 
Stevenwun    Bids:. 

T.  R.  Christian.  1234  Bevllla 

R.    P.   Daggett  &  Co..   A, 
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Jndifi  run  pit  1 1> —  Cv  ft  tftturtt. 
Lenth    K.    UavIm,     113     Moiiiiiii«iit 
Plaoe. 

Murrib   M.   Liofrtts,   §2   Ingalls   Blk, 

W.   K.   Eld  ridge.  Stevtnson  Bldg. 

liervej  B  Faloul,  Room  IlJ^Pi  N, 
Delauftre,  « 

David  L  Gibson,  A,  Law  Bldg. 

Jolm  J.  UalDKwortbH,  litii  lout* 
merclal  CIuU  BIiIk^. 

B*  J.  T.  Jeupr  Vlty  Enur. 

Joi.   Laycock,  25  W.  Washlng^ton   St- 

Hetiry  A,  MansfielfJ^  lOUl  Stevenson 
Bldg, 

A.   P.  McCarthy,  1518  Delo^s. 

W.  Scott  Moore  ^  Son,  A. 

J  SB,   B.   Nelson,  61   BaJdwIn   I  ilk. 

C.  A.  raquette.  Dtl.  &  South  Ht.«. 

J,  Clyde  Power,  13  Court  Hous.. 

Asloljih  Schercr,  A. 

Wm.  C.  Smith,  52  When  Bldg^. 

Wm.   P.   Smith,   154   E,    Court  St. 

VonneB:ut  Sc  Bohn,  A. 

Frank  Wootabrldge,  30,  120  E.  Mar- 
ket St. 

JEFFERSONVILLE— 

Victor  W.  Lyon,  Cy,  Engr. 
KENDALLVILL^—  ^^ 

Henry  Bortner,   Cy.   Engr. 
KOKOMO- 

JamcB  F,  Bruff. 

Jackson  Morrow,  Cy.   Engr. 

A.    W.    Smith. 
LAFAYETTE— 

W-   K.   Halt. 

Melvin   Miller.  ^    * 

W,   D.    Pence. 

Geo.   H.   Stevenson. 

C.   L.   Wagstoff. 
LAPORTE- 

A.   J.    Mammero,   Cy.   Engr. 

Hiram    Burner. 

M.  J.  Henock. 
LAWRENC  EBURG— 

G,   W.   Loebor,  Cy.   Eng:r* 
LIGONIER— 

E.  B.  Gerber,  Cy.  Engr. 
LEBAKON— 

Johti  Ful wider,  Cy.  En^. 
LfM ;  AN  SPORT - 

Bridge  City  Construction  Co.,  Blddle 
LsEand. 

Ilunry  F.   Coleman,  322  3d   St. 

\\\    x\.    Osmer,    Cy.    Engr. 
MARION— 

L.  M.  OvM-rni;in,  Cy.  Engr. 

A.  R,   Smith, 
MARTINSVFI.LE^ 

F.  A.    Ga^elii,    Cy.    Entrr. 
C.    G,   If.    GiiNM. 

MICHIGAN  (^ITY— 

C  E.  Combs. 

H     M.    Mile?j.    Cy.    Ener. 
MlTt;irP^LI^ 

VCm,   M,   James,   Cy,    Enerr. 


MtJNTICELLO- 
Welj    P.    Hn^liiielL 

MUNCIE— 
Toney  C.   Hefel.   Llitle   Blk.,  300^ 

W.   H.    H.   Wood,   Cy.     Ener,.  Cc 
House. 
NEW  ALBA  NT- 
Samuel  Mann.   Cy.   Ener. 
W^W  CASTLE3- 

Omer  Minesingcr,  Cv.  Engr. 
N  O  p  LES  VTT.T.E— 

C,    J.    Cottlngham,    Cv.    Engr. 
-NURTH  VERNON— 

W.   B.   Pritlier,  Cv.  Engr. 
OTTER  B  EI  N— 

W.  8.  \  ajidei-vort,  Tcwn  Engr* 
PERU- 

Mirhatl  IToran,  Cy.  Engr. 
PLV.MOUTH- 

John   Butler,   Cv,  EriRr. 
POIiTLAND— 

A.  X  Frost,  Cy.  Engr. 
PRINCETON— 

G,  M.  Emmerson,  Cv.  Engr. 
RENSSELAEK- 

H.  L.  Gamble.  Cy.  Engr. 

J.    i\   Thrawls. 
RICHMOND— 

Sackett   &   Howard. 

H.  L.  Webh^T,  Cy.  Engr, 
RISING  SUN— 

Geo.  B,   Gibson's  Sons. 

Hunter.   Harris  <&  Co. 
ROCKVILLE— 

Chiude  Ott,   Cy.   Engr. 
RCSHVILLE— 

WUIiam   Dill.   Cy.   Btigr. 

Geo.    R.    Kellev. 
SEYMOL'R— 

Geo.   ^laKla 
SHELBYYJLLE— 

J.   H.   Phillips.  Cv,   H}nix 
SOUTH   BEND— 

A.  J.  Hammond,  Cy.  Engr. 
John   F.    Metghan. 

aPENCEIR— 

T.    Guy   Pierson. 
TELL  CITY— 

J.  M.  Cooper  &  Sons* 

(Jeo,   Mlnto,    Cy»   Engr. 
TERRE  HAUTE-^ 

W.  H.Floyd 

G«o.  R.  Grimes,  521  Ohio. 

HarrLs    &    Paige. 

V.   K.  Hendricks. 

B.  McKeen. 
Cha^,   Scott. 
Gen.  H.   Simpson. 
Ralph  Sparks,   Cy.   Engr. 
Vrydagh  &  Co,.  A  , 

TIPTON- 

Ira  F.   CraJl,   Cy.   Engr. 
UNION  CITY— 

S.    R.   Bell,    City   Engr. 


^^^         ENGINEERS, 

ARCHITECTS,  ETC.                            ^33                  ^ 

IS41SO— 

ZMf  j>f 0 in es—Co ntin a ed. 

.   H.   Carver, 

X  B.  Marsh. 

.  F.  Lembke. 

B.  Sehrelner,  1445  Maple,  E-  «r  A. 

y  Rankin,  Cy.  llngr. 

DUBUQUE— 

,T- 

E,  C.  Blake,  Cy.  Engr. 

fit  Dan^lade. 

G.   B.   Strickler. 

SNNES- 

Matthew  Tschlrgl,  Jr.,  46  Henion  St.                       1 

Herahey,  Cy.  Bngr. 

ESTHERVILLE— 

Hershey. 

R.  B.   Callwell,  City  Engr. 

.    Rodfiers. 

Jeffries  &  Miller. 

,  Spiker. 

FX    DODGE— 

Splker, 

J.  H.   Albright. 

kSH- 

grin:n"ell^ 

jrt  P.  Woods,  Cy.  Elngr. 

D.  M.  Blaln,  Cy.  Engr,                                            ^ 

1A.W- 

IOWA  CITY— 

r.  Chamberlain,  Cy,  Engr. 

Louis   B.   Lyon,   7X6  Van   Buren. 

UNGTON- 

Chas.  B.  Ma  go  wan,  Cy.  Engr. 

arfl  a  Fallb,  Cy;  Engr. 

IOWA  FALLS— 

It  Faith. 

Wni.   Kane,  Cy.  Engr. 

B.  Poland. 

KEOKUK- 

.    Smiley. 

J.  Ross  Robertson,  Cy.  EMgr. 

!  LAFAYETTE^" 

G.  M.  Walker. 

l  Vawter,  Town  Engr, 

LE  MABS- 

?ING- 

J.  W.  Meyers*  Cy,  Engr. 

?-  Bridge. 

MALVERN- 

es  E\'ana 

J.   Deardort   Cy.   Engr. 

?HEaTER- 

MASON  CITY- 

4.  C.  Yunker,  Cy.  Engi\ 

I.  E.  Stanley. 

F.  P,  Wilson,  Cy.  Engr. 

IOWA. 

NEW  HAMPTOH- 

»NA— 

A.  D.  Bo  wen,  Cy.  Engr, 

I.  Conner* 

OSAGE" 

B.  Metcalf,  City  Elngr. 

W.  Whalen,  Cy.  Engr. 

^NGTON- 

OSKALOOSA— 

Iwlght   Eaton, 

John  A.  Shannon,  Cy.  Engr, 

k.  Steele,   Cy   GSatfr. 

RED   OAK— 

LR  FAL.t.S— 

E.  Clever,  Cy.  Engr. 

U  N<?wton,  Cy.  Engr. 

SHELDON" 

Robinson. 

Frank  E,   Wade.                                               ' 

at   RAPIDS— 

910 UX  CITY— 

nton  &  Warrlmer. 

Burkhead  St  Reese. 

I.  Merrldeth,  City  Engrr. 

Henry  Pis  her. 

rdle  &  Yeager. 

*              W,    W^    Beach. 

W.   Wynn. 

J.  M.  Lewis,  Cy.  Engr. 

lOKEE^ 

L.  F.  Wakefield. 

I  Plngrey.  City  Engr. 

STUART— 

TON— 

J.  R.  Caldwell, 

B.  P.  Chase,  Cy.  Engx. 

VINTON— 

a  Enfii  nee  ring  Co. 

J.   A.   Brown,   Cy.  Engr. 

:11st  Schnell. 

EI.  L.Stlckray  . 

ffCIL.  BLUFFS— 

WATERLOO— 

S.  H.  Campbell , 

M.  L.  Kewton,  Cr  Snffr- 

*  Etnyre.  Cy.  Engr, 

Shaw    &   Shaw. 

gKpORT— 

WAVERLT— 

r.  Baker. 

H.   S.   Hoover,   Cy.   Engr. 

3.  Beuck. 

WEBSTER  CITY— 

SL  Francis. 

J,  R.  White. 

iry  Laurbach. 

B.  E.  Fox. 

A.  G,  Olshaua«n, 

WHAT  CHEER— 

g.  aherlfT. 

H.  L,  Campbell,  Cy.  Eiigr. 

MOINES^ 
1  Cross  &  Son. 

KANSAS, 

fcflon  &  Mobs.  la.   Loan  &  Trust           ARGENTINE-                                                                } 

Idg. 

J,  H.  Lasley,  Cy.  Engr. 

»,  M.  King.  City  Engr. 

ARKANSAS  CiTJ- 

D,   LoveU,   Equitable  Bldg. 

J.  H.  Matthews,  Cy.  Engr. 

85 
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CHANUTE— 

J.   W.   Pratt.    Cy.    Eiigr- 
ClltJRRYVALt]- 

E.  L.   Hibbani,   City   Eiigr, 
CHETUPA- 

J.   M,   Baiiaon,   City  Engr. 
CLAY   CENTER— 

Newtoii.  Allf?n,  City  Engr. 
CONCORDIA— 

S.   P,   McCrary,   Cy.,  Engr. 
COITNCIL  GROVE- 

T.    B.    Haslam, 
EL   rXJRADO- 

Jno-    H.    Austin,    Cy.    Engr. 
EMPORIA- 

Matthew   Brown. 

A.   J.   Smith,    Cy.   Engr. 

C.    W.  Squirts. 
FORT    SCOTT—  •* 

James   Burtun,   Cy.    Engr, 
GALENA— 

I*.    M,    Ai;itlers<m. 

W.    M.    Duncan. 

J.  B.   llodgdon.   Cy     Engr. 
GARNETT— 

John  A.   Rankin,   Cy.   EJngr. 
GIRARD" 

S.    P.    Christian,    Cy-    Ensr. 
HIAWATHA- 

C.    P.    Beecher,   Cy.    Engr. 
liOLTON- 

Walker  Talbert.   t:*y,    Engr. 
HLTTCHINSON- 

F.  H.   Carpenter. 
INDEPENDENCE3- 

J,    Phelan,    Cy,    Ener. 
lOLA—  ^ 

J.    H.   Harris,    Cy.    Kngr. 

^    KANSAS  crrY- 

Lesley  &   Barclay.   612  Minn.   Ave. 
C.   L.   McCIun^.   2112  N.  lOtti   St. 

S.   G.   McLtKiTi,    Cy.    Engr. 
LAWRENCt>- 

Hollund   Wheeler,   City  Engr. 
LE^V  VEN  WO  RTII— 

C.   F,   Greever.  <?y.   Engr. 

M.  D.   ParlSn. 

F.   C.    WaJU-, 
MARYS \  ILL JJ— 

John   lira^y.  City  Engr. 
OLATHE— 

Frc<l  Pickering,  iy.   Idlngr. 
OSAGE  CITY— 

CfittiiL  Johnson,  Cy.  E^ngr. 
OSWEGO- 

E.  B.  Bayless.  Cy.  Engr. 

J.   M.   Fleming. 

John    McKane. 
OTTAWA— 

Geo.    P.    Washbnrn, 

Jaa.   A.    ServitM\   Cy,    Fngr, 
PA OLA— 

N.  J.   Roscoe,   Cy.   Knj<r. 
PARSONS" 

M-  C,  G?ifiVy.  Cy.  ETi|?r. 


I4TTSBCRG— 

C.  G.  Walte,  Cy.  Engr. 
ROSEDALE— 

Wm.  Barclay.  Cy,  Engr* 
SAXINA- 

O.    P.    Hamilton,    Cy.    Engr. 
STERLING— 

A,  L,  Olniatead,  Cy.  Engr. 
TOFEKA— 

Wm.   H.   Barnes. 

J.iS.  Dull. 

H.   V,   Hinckley. 

Holland  &  Spires, 

w.  B.  Storey.  Jr. 

Wm.  Tweddle. 

p.  Lr,  W^ise,  Cy,   Engr. 
WELLINGTON- 

C,  U   Roberts,  Cy,   Enp:r. 
WIKH  CITY- 

Jnu.  R.   Braidwood,  Cy.  Ener. 
WICHITA- 

H.    L.  Jackson.   Cy.  Engr. 
WINPn^LD- 

J.  S.   Koynton.  Cy.  Engr. 

KENTUCKY, 

ASHLAND— 
C.  D.  Bafffi^eAM^  Cy  l^nsr* 

F.ELr/EVUE— 
J.    A.    Rabbe.    Cy.    Eng.,    lis    ' 
Ave.,  P,  O.  Newport. 
CARROLTON— 

A.  T.   Mitcholb 
roVlNGTON— 

\\\  E.  Ginin,  Cy.  Engr. 
E    <).  Young.  Cy.  Engr. 
CYNTHiANA— 

B.  F,  Allen. 

J.  R,  Poln dexter,  Cy.  En&r. 
DANVILLF^ 

C.  Rreokenridge. 
ri.\YTON— 

J.   A.    Rabbe,   Cy.   Engr..   P.  O. 
rxirt. 
E  ARLINGTON— 

B.  W,   Robin,son,   Cy.  Engfr. 
FRANKFORT— 

Robt.  A.  FraKcr,  Cy.  Engr. 

B.  Marshall. 

D.  M.  Woodson. 
HAl^RODSBl^RG— 

D.  Castleman.  Cy.  Engr* 
HENDERSON- 

S.  H.  KImmel.  Cy*   Engr. 
HOPKINSVILLE- 

John  A.  Twyman,   Cy,  Engr* 
LEBANON— 

J.   F.  Barker, 

R.  W.  Bickett.  Cy.   En^. 

R.    H.   Carter. 

E.  W.  Wise, 
LEXINGTON— 

C!arko  &  Howard. 

P,   P.  O'Neill,  City   Engr. 
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RjOUISVILLE- 

New  Orteatfs—CoHfiiUif^tl^                                               ^H 

^m  '\V.  H.  Cotartenay. 

A.  M.  Liockett  &  Co.,  339  Carondelet            ^M 

H  C.  Hermany,  54!)  3d  St, 

^^M 

H  John  Mi;L.€od,  Natiotml  Bank  Bldg, 

GuBtave  Maase,  £t21  Hennen  Bldg.             ^^^H 

■  J.  S,  Minor  &  Son.  4i«  M  St, 

John  M.  Ordway,  3125  Cheatniit,              ^^^H 

■  M.    Morrla,  16  Norton   BIdgr. 

Aug.     F.     Slangerupt    204   Qodchaux            ^B 

^P  Clarence  W.  Parstims.  Cy.  Elngr. 

Bldg.                                                                       ■ 

■^  P.  H.  Porter,  Columbia  Building. 

Hunter  Stewart,  225  Carondelet  St.                ^1 

Simon   Shuliiafer%  510  Bth. 

George  E.  Surgl,  806  Gra\ier  St,                      ^M 

Willartl    &    CornwHi,     SXN     i'olumbla 

G.  D.  Von  Phul,  223  Magazine  St.                   H 

Bldg.                                        , 

F.  H.  Waddill,  Masonic  Temple.                      H 

MAD]150XVJLLli::— 

W.  B,  WriKht,  20  City  Hall.                               H 

Thus.  Seymour,  Vy.  KngT. 

OPELOUSAS—                                                             H 

MA  y FIELD- 

T.    GeciFKe  Chacliere.                                            ^H 

X  N,  Cruchfitlii 

Willis   Richard.    Cy.   Engr.                          ^^M 

T.   J.   Murphy.   Cy,    Engr, 

SHRE^yEPORT'                                                  ^^H 

mohgAnf-ield— 

J.  R.   Barbour.  50S  Texas  Bt.                      ^^H 

Sam  Boehni^  Cy.  Engr. 

W.  R.  De  Voe,  330  Fannin  St,                      ^^M 

NEWPORT- 

F.  W.   Kane,  224  Milam  St.                                  ^1 

W.   L..   Glazter,   Siipt.   Pub.   Wks- 

T.  M.  Morton,  118  Milam  St.                                 ■ 

B,   R.   Mtirton,  Cy.   Engr. 

^M 

OWENSBORO- 

MAiwra.                               H 

■    A,    Klllian 

AUGUSTA—                                                                  ^1 

■  x:.   B.   SfiiUf^y,   Cy   Ensr- 

W.  B,   Getchell.   City  Engr,                                ■ 

■  H.   M,   Talbolt. 

BANGOR—                                                                     ^1 

■  John  W.   Whitehead. 

Frank  K  Murston,  Cy,  Engr.                           ^H 

^PADUCAH— 

G,   S,   Vtcery.                                                          ^1 

■  B.     H     DavlB. 

Geo.  H.  Hamlin.                                                          ■ 

■   J.    \V.    Hopkins. 

BATH—                                                                           ■ 

mvi.   W.   Lyon. 

Chas  A.  Corliss,  Cy,   Engr.                          ^^^^t 

■  J.    H.    Wilcox,    (y.    Engr. 

BOOTHBAY    HARBOR-                                  ^^^1 

■uCtlMOND— 

Riehard  Letter,  Cy.  Engr.                          ^^^^| 

Hg.   W.   Dearinger,  City  Engr. 

C  AI.  A I B  -'                                                                        ^M 

■(HELB  Y  VT  LLE— 

Willis    McAllister,    Cy.    Engr.                            ■ 

■  C.  Sullivan,  Cy,   Engr. 

Benj.  Gardiner.                                                           ^H 

^m 

CARROLLTON—                                                         ^1 

H                             LOUISIANA. 

H.   W.  Steele,   Cy.   Engr.                                      ^1 

^kl^iiLXA  NDRI  A— 

DEERING—                                                                 ■ 

Vl.   W.   Sylvester,   Cy.   Engr. 

I.  W.   Barbour.  Cy.   Elmir.                                  ^M 

^BATON   ROUGE— 

DOVBH—                                                               ^^H 

Vr.   Swart,  Cy.  Engr. 

C\    F.    Kurd,   Cy.    Engr.                              ^^H 

BiAKE  CITARL.Ea' 

mA^BTPORT-                                                          ^^^1 

■  Geo.  O.   EJnae,   Cy.   Bngr. 

C.  B.  Dow.  Cy.  Engr.                                      ^^^H 

HlONKOE- 

FOXCROFT-                                                       ^^^1 

Ka    W.    Hill,   Cy.    Engr. 

Herman  S.  Martin.                                                ^B 

■rS^'   ORLEANS- 

GARDINER—                                                                H 

H  L,   A.   Bechni'l,   721   Hennen   Bldg, 

Frederic  Danforth,  M  Water,                            ^M 

■  Alonzo  C.   Bell,  219  Carondelet  St. 

LEWISTOT^-                                                              H 

Bl^inus  W.  Brown.  741  Carondelet  St 

.Ino.  A.  Jones.  Cy.  Engr.                                      ^M 

^K  cm  em  an  &  Malochee,  V21  Carondelet 

MACHJAS—                                                                 ^M 

^m     St, 

H.  R,  Taylor,  Cy.  Kngr.                             ^^^H 

■  l>aney  &  Waddill,  m  St.  Charles  St. 

MAl>ISON—                                                      ^^^M 

^■"Wra.   L.   Dearborn,  531   Canal  St. 

C  IL  Flumphreys,  Cy.  Engr.                    ^^^^| 

■  "Rathbone  E,  DeBuys,  431  Carondelet 

■  St. 

■  Sidney  G.  Del*  Isle.  806  Gravier  St. 

QLrD  TOWN—                                                   ^^^1 

Stephen  J.  BuB^ell,  Cy.  Engr.                    ^^^H 
ORG  NO—                                                              ^^B 

■  G.   G.    Earl,   602   Carondelet    St. 

■  Ford.  Bacon  &  Davis,  204  Carondelet 

G.  H.  Hamlin.                                                          |H 

■     St. 

PITTSFIFT.D—                                                            ^ 

■  B.   M.   Harrod.   City  Hall. 

Preston   Hervey. 

^■W.  J.  Hardee,  Cy.  Engr. 

D,  M.   Parks,  Cy.  Engr. 

^B  Frank   M.   Kerr,  225  Carondelet   St. 

PCJRTLAND-                                                              S 

■  l^,   K.    Uon.   lOiO  Burgundy   St. 

Geo.  N.   FernaJd,  Cy.   Engr.                               ■ 

^B Fredf^rlek  T.  I.lewellyn,  1012  Hennen 

l]l£?ley  &  Cummings.                                            ^M 

I 

R  C.  Jordan,                                                      ^1 

liJlflJlMMIlglMl^lllllMllglllllimMM^Jfii 
SI  IB 

II  Is 

I  Advantages  of  Advertising  I 
in  Municipal  Engineering    i 
Magazine  —  ® 


■W^UNICIPAL  ENGINEERING  is  the  largest  and 
■  i  Ta  ■  most  Influential  migazine  in  the  field  it  repre- 
I A  A  1  sents.  It  is  read  by  more  people  directly  Inter- 
LM^m    ested  in  this  field  than  any  other  publication. 

It  contains  more  advertisements  of  this  kind  of  business 
than  any  other  publication,  because  it  is  the  best  medium. 

It  is  kept  on  file  for  reference  by  interested  people  in  most 
of  the  cities  and  towns  In  the  United  States  and  Canada. 

It  does  for  its  advertisers  a  kind  of  missionary  work  that 
can  not  be  done  for  them  so  successfully  la  any  other  way. 

It  not  only  Introduces  them  to  all  the  people  they  want  to 
know  about  them,  and  whom  they  can  not  reach  through 
any  other  facmties,  but  it  also  keeps  Its  advertisers  advised  by 
special  bulletin  of  the  opportunities  for  them  to  get  business. 

It  is  the  special  aim  of  the  management  of  the  magazine 
to  help  its  advertisers,  and  It  does  this  with  all  the  facilities 
of  a  complete  and  well-established  organization  covering  the 
entire  country. 

It  makes  advertising  pay  advertisers  seeking  business  in 
its  field. 

If  that  is  the  kind  of  help  you  want,  there  is  no  reason 
why  It  should  not  be  as  profitable  to  you  as  to  others. 


•Try  It ! 


[lUMMMUMiJlMllJlDillSlJl^liW^IgiMI^JUl 
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THOMASTON— 

J.   A.   Crelghton  &  Co. 

J.  O.  C^ushliiK  &  Co. 
WATEHVIJLLE- 

Ira  E.  GetC"hiell,  City  Engr. 

'tl.VHVIxAMJ. 

ALTlMOKli;— 
Henry   Adam»,    Eriultuble   Bld^, 
Kenneth  Allen,  Si\4  Equitable  Bldg. 
Josiah  Li.   Blockwell,  22^  El.  aerman. 
Louis  Dimt'Ein.   Equl table  Bldg. 

B.  T,   Fend  all,  Cy.   Ena:r. 
Herbert   Gk^er.   Equitable  Bldg. 
J.   E.   Oreifier,   Mt,    Royal   Sta. 
F.  H.  Harablelon.  8  Si>iith  Sr. 
Hewea    &t   Penniman,    Atlantic  Trust 

Bld^. 
Hill  &  Quick.  Equitable  Bldg. 
Wm/L,    Kenly,    City   Hall 
Chas,  H,   Latrobe,     Merchants'     Bk. 

Bb3g. 
R.    Parker-McCormlck     Co.,    110    St. 

Faub 

IS  FIELD— 
TV^.  M.  Rigsln,  Cy.  Engr. 

EERLAND-- 
D.  P.  Leftvre,  Cy.  Bngr. 
Jno.  Schmidt. 
Jas.  Shrlon. 

OSTBURG— 

C,  G.  Watson  I  Cy.  Enfir. 
AGERSTOWN— 

J.  E.  Himhes,  Cy.  Ehigr. 

'OCOMOKE- 

Klchard  Burdlck.  Cy.  Engr. 

LISBUBY- 
Qeo»  E*.  Suman,  Cy.   Engr. 
ESTMINSTER— 
Wm.   A.   Roop,   Cy.  Engr. 

MA  SSACHt  SETTS. 

BEVERLY— 

"Wm.    J     Berry. 
50STON— 

Aberthaw   Construction    Co.,     7     Ex- 
ckange  PLice.  Room  52. 

Alton    D     Adam,;,    Box   1377,    Boston, 
P.    O. 

Edward    P.    Adams,    53   State,    Room 
1104. 

Henry  S.  Adam&,  53  State,  Room  B42. 

J.  Henry  Adams.  1.^6  Congress. 

Asplnivall    &    Lincoln,     3     Hamilton 
Platte. 

^Wm.  O.  Badger.  1140  Columbus  Ave. 

T.  Howard  Barnes,  7  Water  at. 

Barnes.   Ruffin  Co.,  21S  Tremont. 

Chaw.  H.  Bartlt'lt.  9  Concord  Sci. 

W.  <\  Bates.  U  Gri^en,  J.  P. 

C.  F-  Baxter,  15  Court  Sq.,  Room  72, 

Bay  State  Dredging  Co..  19  High. 
I  Bell  St  Co,,  24  Warren,  Box  R.  36. 
I  K.  W.  Bowditcb,  W  Devonshire. 

r)exter  Brackett.  3  Mt.  Vernon, 

TVm,   H.  Bnidley,  ^^  Statp.  Room  642. 

Lrnther  BHggs,  1^  Milk.   Room  27. 

Fr' derh  k   BrookB.  31  Milk.   Room  302. 


fionton—  'JoHthiued. 
W,  M.   Brown,  Jr.,  20  Pemberton  Bq. 
Tho8,  S,  Burr,  53  State,  Room  639, 
Edw,  A.  Bu^i^,  85  Water,  Room  6&. 
J.    1^,    Bryne   &   Co,,   131   Devonshire, 

Room  29. 
.L  H.  Burt  41c  Co,.  1617  Blue  Hill  Ave, 
C.  H.  Butting  &  Co.,  64  Federal. 
George  R,  Cary,  25  Old  Court  House. 
Howard  A.  Carsion,  20  Beacon  St. 
Charles   Carr^    7   Exchange. 
W.  B.  Carr,  23  Court,  Room  218. 
H.  H.  Carter. 
Freeman   C.    Comn,    53    State,    Boora 

g2e. 
Ethan  B.  Cheney,  166  Devonshire, 
John  K.  Cheney. 
Ed.  A.  Clark,  170  Summer. 
Wm.  L.  Clark.  17  Milk,  Room  25. 
Frank     G.    Coburn    &   Co.,   92«     Tre- 

mont  Bldg. 
John  C,  Coleman  &  Son.  1536  Colum- 
bus Ave. 
Collins  &  Ham.  119  Boston. 
John  Connors.  8  Danube. 
Continental      Construction     Co.,     170 

Summers, 
W,    W.    Coo  ley. 

A.   B.   Corthell.   220  South   Sta. 
Coughlan  &  Ryan.  280  Columbus  Ave. 
J.   Crane,   113  Cambridge  Alia. 
Henry  D,   Crane,   Powell  St.,  oppu  708 

Dorchester  Ave. 
Joshua      Crane,     Jr.^     1122     Tremont 

Bldg. 
J.   B.   Dacy,   110  Mlnot. 
Charles  H.  Davis,  14  State. 
Edgar  S    Dorr,  30  Tremont. 
Arthur    Eajipleyard,    50    State,    room 

4E. 
Eastern  Dredging  Co..,     2S    Congresi 

Room  S 
Wm.  C.  Edwards,  113  Devonshire.     . 
The  C.   H-  Biggie  Co..  17  Cenral. 
Chas.   D.   Elliott,  Zl  Exchange  Place, 
Clarence  S.  Ellis.  53  State,  Boom  828. 
John  W.  Ellla,  178  Devonshire,  Room 

416. 
Emery  &  Stuaft,  IW  Devonshire. 
George  E.   Evans.  95  Milk  St. 
Arthur  G.   Everett,  A^  €2  Devonahlrt 

St. 
E-   W.    Everson   &   Cq.,     166     Devon- 
shire. 
Lorlng   N.    Farnum,    53   State,    Room 

419. 
Burton  R.  Felton.  1121  Tremont  Bld^ 
Clarence  T.  Pernald,  101  Milk. 
Desmond  FItiGerald,  3  Mt.  Vernon. 
Charles  W.   Folaom,   30  Tremont. 
Frank  A.  Foster,  34  Sebtiol,  Room  43. 
John  R.  Freemtin,  31  Milk.  Room  63. 
Ho  Ills    French    &    Allen   Hubbard.    3 

Hamilton   PI. 
French   &   Bryant,   4   State. 
Harry  Arthur  Frlnk,  23  Plnckney. 
Joseph  P.  FrSzelb  60  Congress. 
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Moston  —  ( 'oM  t in  \tr*i. 

F.  L.  Fuller,  12  PearK  Room  35. 
Charles  H.  Gannett,  53  State,  Room 

1102. 
Frank   B.   Gllbreth,  85  Water,   Room 

23. 
X.  H.  Goodnough.  140  State  House. 
Jaines   O.   Goodwin,   53  State.     Room 

405, 
Jog,  L,  Gooch.  166  Devonshtre,  Ro-om 

52. 
H.  Gore  &  Co,,  54  Kllby,  Room  1 
Gow  &  Foss»  S  Exchange  Place, 
E,   H,  Gowlngr,  Pr>  Milk  St. 
Arthur   P,    Gray,    53   State. 
C.    G.   Hall   &  Son,   7   Exchange   PL. 

Room  43. 
Fredt  rick    P.    Hall.    85    Devonshire, 

Room  13. 
E.  A.  W,  Hainmatt,  53  State,  Room 

629. 
Ht-nry  A.  flanoox,  268  Wash. 
W.  E.  Han  nan,  34  School,  Room  49. 
H.  A.  Ilfinsconi  •&  Co.,  HS  State. 
Harriman  Brothers,  40  Water,  Room 

20, 
Cbaa.  Harris.  70  Kilby,  Room  6S. 
Harris    &:    I^elterny,     1014    Tremont 

Bklfi. 
Ephraim  Harriiigrton  &  Co-t  60  State. 
LoulB  E.   Ha  wee,  73  Tremont  St. 
G€orife  Hayes  &  Co..  V^  Milk. 
C.  Athcrton  Hicks,  501  Tremont  Bldgr- 
Thoa.  E.  Hind,   1%  Milk. 
Arthur    Hotlge»»    8    Exchange    Plat^t^, 

Room  S- 
Gilbert  Hodges  Co..  60  State. 
Holbrook.    Cabot    &    Daly,    H-H)   Tre- 

mrmt  BIdg, 
Albert  H.   Howland.  m  Congress, 
Wm.  E.  Hoyt. 
C.  S.  Humphrt  ys, 
iTharles  C.  Hutchinson,  1G2  State. 
Hyde  &  Sherry,  15  Cinirt  Sq.,  Room  44. 
Will  tain    Jaclkfioit,    €yT  Biikt.,    511 

Ctty   Hall. 
David   H.   Jacobs   &  Son,   16C  Devon- 
shire. 
Johnson  Brothers.  16G  Devonshire. 
Jonea  &  Meeban,  1  Beacon.  Room  83. 
Arthur   D,    Jones.   76  Kingston. 
William   Kelly,    3<56   W.    Broadway. 
W.  H.  Keyea  ^  Co.,  35  Milk  St. 

G,  A.    Kimball,    lOl   Milk. 

Richard    D.    Kimball.    34    Merchants 

Row. 
Edward  I  J.   Ketnt'ld.  53  State.  Room 

1104   A, 
John  T.  Langford,  7(>  Kllby.  Room  39, 
Lawler   Brothers.    Ifl  Ctty  Sq. 
Albert  A.  Dlhby  &  Co.,  7»  Milk,  Room 

35. 
Thomas  J,   T^yon.   1»S<;  Dt^vonshlre, 
Anmis  MacDonald.  96  Milk.  Room  15. 
Mark  &  Moore,  22  C^iarman  Place. 
Henry  Manley.   51   City   Hall, 


JJosfon  —  Coutin  tiCti, 

EOlmer   G.   Mann,   Vl  Pearl   St. 

Walter  H.   Mansfield.  54  Kllby  St 

Henry  H.  Marden,  25  Bloomtield  BV 

Li.    K.    Mii.rston.   23   Catawba. 

Elmer  G.  Maim,  12  Pearl. 

Walter  H.   Mansfield,   54   Kilby. 

J.   W.  McArdle.  95  Milk.   Room  15. 

John  N.  McClintock,  89  State  St 

MoCllntock  &  Wood  fall,  15  Court 

McHale  &:  O'Connor,  16  City  Sq. 

Allen  Mcintosh.  IfHi  Dtvunshlre. 

A.  McMurty  &  Sons.  Itf  Shepard. 

McNeill  Brothers.   1&6  Freeport. 

Charles  11.  Mead,  39  Court. 

Mead.  Mason  &  Co..  530  Tremont, 

Leonard  Met  calf,  14  Beacon  St. 

Metropolitan  Contracting  Co,,  95  MUk. 
Room  €8. 

Franklin    M.     Miner,    25   Old     Court 
House. 

Moore  &  Co.,  96  Milk  St..  Room  63. 

Charlee  Morton,  5^  State,  Room  S2S. 

MouUon  &  O*  Ma  honey.  209  Washing- 
ton. 

Neale.  Preble  «&  Co.,  166  Devonshire, 

Norcross  Bnjthers,  U4:i  Tremont. 

O'Brkn,  McHale  ^  t:o.,  Itt  CHy  Sq. 

0'Brien.&  Sheehan,  16  City  St|, 

Orne  &  Lawrence,  %  Milk. 

0«born,  Ciifnpany,   41  Ames, 

W.   A.  Payson,  354  Blue  HIH  Ave. 

Cha^.  A.  Pearson,  21  City  Sq. 

Charles   C.    Perkins,   25   Old    i^urt. 

Pierce  &  Barnes,  7  Water. 

Wm.  Pi-ay,  166  Devonshire. 

Wm.  Gibbons  Preston,  A.,  186  DfVOl 
shire  St. 

John  H.  Proetor,  TX  Elmlra, 

Ralph  A.  Quimby,  53  State, 

J  am  MS   H.    Roberts   fk    Co.*   137   "Port- 
land. 

Frederick   L.   Rice.   125  Milk. 

Georpe  S.  Rice,  95  Milk,  Room  7S. 

John  H.  Rice.  79  l^lllk  St. 

Rocbling  Construction   Co.,  178  Dev- 
onshire. 

Joseph  Ross,  28  School  &  166  Devon- 
sblre, 

W.   A.  &  H.  A.   Root.   42  Dulow  Rox 
St  160  Devonshire. 

Thomas  A.  Rowe  &  Co..  209  Wash, 

Wm,  Ij,  Rutan^  71  Wareham. 

Edward       Sawyer,       60       Congr< 
Room   3. 

Walter  IL  Sawyer,  60  Coh^resn, 

Wm.  H.  Say  ward.  16«  Devonshire. 

W.  J.  C.  Semple,  25  Old  Court  Hoi 

Edw.  S.  Shaw,  12  Pearl, 

James  F.  Shaw  &  Co,,  H  Congreiaa. 

George  W.  Sherman,  53  State, 

W.    F.   Sherman.   27  State. 

Sh^?rman    AL-    Martin,    inr?    Dartmouth, 

Frank  E,  Sherr3',  15  Court  Sq.   rm.  44. 

Simpson   Bro.s.,   corp.   16S  Devonshli 

George  EL  Sleeper,  7  Doane.  Room 
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mi  0  n^Contin  tted, 

[Friiiiklln   A.   Snow»  168  Devonshire. 
|3aow  &  Barbour,  1121  Tremont  Bldg. 
Snow  &  Humphreys,  85  Water,  Room 

62. 
lotto  Sonne,  68  Devonshire,   Koom  20. 
|Sou]e,    Dillingham     &   Co.,    8   Oliver, 

Room  33. 
3dw.   B.   Steams,  15  Exchang-e.    ^ 
If,    p.    Stearna.    J{   Mt,    Vernon, 
|Robt?rt   H.  Sutlierlan(J>  62  Murduck, 
|Sylve.ster     &     Cooper,     73     Exchange 

Place. 

ftylor,  Carr  &  Andrews,  64  Federal 

St. 
Il^ucian  A.  Taylor.  7ia  Tremont  BMg. 
18.   EI  Tlnkham.  City  Hall 
rFrancis  A.    Tracy,   39  Court. 
IC.   E.  Trumbull  &   Co.,   1121  Tremont 

Bldb^ 
iFred'K.  Tudor,  95  Milk  St 
\E3dmnnd   K.   Turner,   S.'i  State,    Room 

86a. 
John  Turner  &.  Co..  ly  Milk,  Room  34. 
Tan  Brunt  &  Howe,  A. 
Van  Vl(?et,  34  Oliver. 

lark  E.  Varney,  46  School,  Room  10. 
[H.  L..   Varney,  A. 

IWebher  &  Smith,  m  State. 
IWhidden  &  Co.,  43  Milk,  Room  3. 
i"W'hitTnan   &  Howard,  S5  Devonshire. 
Room  23. 
frank    O.    Whitney.    25     Old     Court 

House. 
S.  P:  WhUten,  3  Hamilton  Place, 
t^illiam  WhoL^ler,   14  Beacon, 
i^m.   H.   Whitney,  15  Court  Sq. 

D.    Welleult    &    Son,    166    Devon- 
,  shire, 
dw.    H.    Williams,    B3    State,    Room 
642. 

lenry  W.  Wilson,  190  Dorchester, 
lerbert   A.    Wilson,  City  Hall. 
H.   W.   Wood  Co,,  233^  Wai^h, 
Homer  Wootlbrldkf,  4  P,  O.  Sq, 
T'ocMibury  &  Ltiig-hton,     16<i     Devon- 
shire.   Room   51. 
"Worcester      Const.       Co,,     5?>    State, 

Room  "SIL 
Joseph  R.  Worcester,  53  State,  Room 

1107. 
Thos.   J.   Young  &  Co..   503   Tremont 
Bldg. 

UGHTON- 
"N.   S.  Brock.  ^  Parsons  St, 
Alfred  T.  Palmer,  60  Fafrbank  St. 
iOCKTON— 
harles   R.   Felton.   City   Eniclneor. 
^'ward  &  Howard,  15  Green  St. 
?'hite  &  Wttherbce. 
itOOKUNK— 

H,  French,  Town  Engineer, 
tench  &  Bryant,  334  Washington  St. 


CAMBRIDGE- 

lYank  H.  Carter,  Cy*  Engr's  office. 

LouLs  M,  Hastings.  City  Engineer. 
CAMBRIDGEPORT-^ 

Frank  A.  Bayley,  133  Austin  St. 

X,.   M.   Hastinw^s,  City  Enerineer. 
CANTON- 

Frederick    Endlcott. 
CHELSEA- 

Jos.   R.    Carr. 

All  red  Li,  Maggl.  Cy,  Engr. 

.),  H.  Stubbs. 
CHICOPEK- 

Frank  F,   Cobb,  Cy,  Engr. 
CLINTON— 

H,  A.  Miller. 

Parker   &   Bateman. 

T.    F.    Richardson. 

V.  E.   Weim. 
EAST  CAMBRIDGE— 

Francis   H.    Kendall,   court   house, 
HIAST  WALPOLE- 

Edmund  Grover, 
EVERETT— 

C.    Harrison. 

C.   W.    Maaon,    Cy.   Engr. 
FALL  RIVER- 

Philip  D.    Borden,  Cy.   Enur. 

Waller  B.  Noble. 
FITCHBURG— 

Wm.  K.   Bailey. 

David  A.  HartwcU,  Cy.  Engr, 

Geo.  Raymond. 

Works  &  i^riggs. 
G  TX)UCE91'ER— 

WiiiHlow  L    Wi^bber.  Cy.  Engr. 
HAVERHILL- 

Robt.   R.   Ev:in5,  Cy.   Engr. 

Ni^lson  Si  olTord.  14  Water  St 
HO L YOKE— 

11  A.  Ellsworth,  7  Main. 

J.  J.  Kirki>a trick, 

T.  W.   Man:i. 

J  as,  Tj.  Ti^he.  Cy,  Engr. 

Tower  &  Wallace. 
HYDE   PARK— 

E.  A.    W.    Hammatt,     10     Neponset 
Blk. 

Addison  C.  Nickeraon. 
JAMAICA   PLAIN— 

.1,   Edwin  Jones. 
LAWRENCE" 

Arthur  D.   Marble.   Cy.  En^r. 

Sjojitrom  &   Franklin,  3  IB  Essex, 
LOWEIjL— 

George  Bowtra,  Cy.  Engr. 

F.  W.   Pornham.   Cy.   Bmarr's  office. 
LYNN- 

Chas.   W.   Gay,  25  Exchange  St. 
J.   K.  Harris.  ,59  Exchange  St. 
Geo.   I.   Leland. 
Edward  H.  SmilH.  Cy.   Engr, 
MALDEN— 
Chas.   G.    Wftitt. 
Geo.   A.    Wtthorben^,   Cy.    Engr. 
Chas.  C,   Whit  Her, 
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MARLBORO— 

Jas,  F,  Hlselosw  Cy.  EIngr, 
MFJJl  rjRf) 
\H  LI  ward  T.  KariKti,  Cy,  Engr. 

Jaines  O.   Goo^hvin,  C\  E.,  2S  Mfitn  St. 
MELROSE— 

\\\    Duljury   Hunter,   Cy.    Engr. 

LnnaLtie  &.  JJarry,  514  Main  Si. 

Walter  C.  Stiveiis,  541  Main  St. 
MJLJ.BROOK— 

Lrfi  w  t  c  n  ce   Bra  ^^  ford. 
NANTUt^KET- 

Jlpsl  11  Snow. 
NEW   I^^EDFORD- 

AUvtTt   t{.   Lirakv,   1G4  Williams  St. 

GtHtrsc  H.  N>  e. 

William  I\  Willfams.  I'y  Engr. 
N  K  W  B  IT  il  Y  P  U  RT— 

John   P.   THcomb.   t:^y,   Etiirr. 
NEWTOM— 

Irvlnjer   T,    FanihEim.    Cy.    Eiigr. 
NEn'TOK    HIGH  LANDS- 

Sanfnrd  PI  Thani[>aon, 
NEWTr>XViLLE- 

PiiTcy  M.  Blake, 
NORTH  ADAMS— 

John   H.   EmlETh,   Ctly  Engr. 

Franklin  B.  Locke, 
NORTH  AMPTON—  ~ 

E.   O.  ife  E.  E.   Davis. 

R.  F.  Putnam, 

Wm.   F.   Pratt,  Jr.      ' 

L.  M.  Tliacher,  Cy.  Engr. 
NORTH  ATTLEBDRO 

Frank  T.  VVeBcott.  Supt.  Strefis. 

PITTSFIELD- 

Barnes  &  Jenks.  28  W«?st  St. 

Arthur  A.  Forbes,  City  Hall. 

Geo.  A.  Murdock,  43  Wahconah  St. 
QUINCY— 

E.    W.    Branch,    5    Adama   Bldg. 

H.  Flood,  1  Adams  Bldg, 

Perry  Law  ton.  7  Savings  Bank  Bldg. 

Otis  D.   Rice,   Hancock  House. 

H,  T.  Whitman,  21  Adams  Bldg. 
SALEM— 

Metcalf  &  Ashton,  3S  Church, 
SAUQUS- 

Levl   G.    Hawkes. 
SOMERVILLE— 

E.   W.  Bailey,   Clly  Kngr. 

Frank  H.  Morris,  m"  Hudson  St 
SOt'THBRIDGE- 

Arthur   C.   Moohn   lOO  Main   St. 
SOUTH    FRAMINGHAM— 

Hr aid,    Slmppon   &    Co, 
SPRINOFIELD- 

Geo.  N.  Merrill  &  Co..  .^2  Main. 

Mace  Moult  on,  233  Main. 

Chas.  M.  Slocum,  City  Engr. 
SUDBURY— 

N,    Raymond  Pratt. 
T A  IN TON— 

Lnthi-r  Dean. 

G*  n,  A.  Kliift,  Cy.  Ener. 


WALT  HAM- 
ULI tram  Brewer.  Cy.  Engr..  3  Moody 
SL 

Alfred  M.  Wymaii. 
WATERTOVVN- 

W.  F.  Lamed,  Towii  En^r. 
W^ESTBOHO— ' 

E.   C.  Appleton. 
WESTFIELD- 

Thayer  ii.-  Mafe^lL  Pnrki^  Hlk 

Orvu  E.  Parks,  Cy.   En^r. 
V\  EST  MEDFORD- 

IL  Bissell. 
W  iiST  N  E  W  T  O  N— 

S.  Child,  St.   t?<Kmrs.   om<e. 

I.  T.   Farnham,   Cy.   En^r. 

Henry  D,   Wooils,  09  Hif^hland  St. 
\\  EYMOUTH  HEIGHTS- 

Henrv  A.   Naflh,  Jr. 
\\  IKCllBSTPKR— 

^'has.  M.  Thompson,  Cy.  Engr. 
WOBURN— 

Frank   B.    French.   Cy.    Engr. 
WORCESTER— 

C.  A.  Allen, 

Walie.r  A.  Gleason, 

Fre«lerkk  A.  McClure,   Cy.   Engr. 

A.  C,  Rice. 

G.  IT    White. 

MICHIGAN. 
ADRIAN- 

JaR.    Blair,    Cy.    raiRr. 
ALBION- 

•lohn   Welper.   Cy.    Engr. 
ALFENA- 

C*   M.   Stephens,   Cy.    Engr. 
ANN  ARBOR— 

G€0.   F,   Key,   Cy.    Engr, 
BATTI^E  CREEK - 

E.   U.   Hunt.  Cy.   Engr. 
BAY  CITY— 

Goo.    Turner,   Cy.    Enjcr. 
BENTON  HARBOR— 

L,  Heir  Ins  way,  Cv.   mnsr. 
EESSEMER- 

John  W.   Eggen. 

B*'nj,  G*-rhardt. 

Gt-o.   Rupp,   Cv.    Enf?r. 
BTG  RAPIDS— 

L.   r.  June. 
t;ADILLAC— 

A,  J,   Teed.   Cy,    Engr. 
CHARLOTTE— 

G,    W.    Richardson,    Cy.    Engr. 
DELRAY— 

Merrltt  M,  ^Villmarth,   Cy.  Engr. 
DETROIT- 

W     Hy    Ashwell    &    Co.,    25    WhitniT 
Opera  Hous«^  Block, 

C.    M.    Barher,    Demet-S&lvay   Ca 

Baxter  i^'  You  11^,  201   Wayne  Co.  SftV- 
Ingf^  Rank  Bkl!?, 

Chas.  W.   Bes^ekr,   63  Henry  St. 

C.  C.  Bothfleld,  M  Home   Bank  Bldg. 
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f  Detroit—  Vontin  uerL 

Mason    L.    Brown,     S20     Ch amber    of 

Commerce. 
Tboiuai*    Crtinpnu    &    Sail,    ;i    riim- 

pnii    lllilKT. 
Will,    M.   Ctiiirtlw.     -II-     llaiiimuncl 

Roys  J.  Cram.  2t5  Irlancitek  Ave.,  W. 
Field    A    Hfneliniuii.    I2<KI    Majeif- 

Gilbert    Wilke?    &    Co.,     1112     Union 

Trust  BliU. 
D.    F.   HePxry,   52    Wnodward   Ave. 
G.  H,  Hit  key.  41  HipjhUtnrl  Ave.,  H.  P. 
F.  B.  Howard,  171  Oris  wo  Id  St. 
Clarence    W,    Hubbell,    232    Jefferson 

Ave. 
Edwin  Jerom:.  UB  Washington  Ave. 
Joy  &  Barcroft,  107  FeijEfuson  Bldg. 
P.  W,  Keating.  119  Harrison  Ave, 
J.  T.  Lynn,  301  Congress  St.  W, 
Havld  Maxwell.  582  Champlaln  St. 
Roller t    H.    McCortiilelc,    Vy.   £^g-r. 

A.  C.  RnyiiiomK 

F.  O.    Ray,    1&-20    Peninstjlar    Bank 
Bldg, 

1^.   C.  SaHn,  LT.  S,   A?st.  Engr, 

W.  C.  Saner,  311  Hodges  Bidg. 

8.  E.  Thomas  &  Co.,  42  Hodges  Bldg, 

B.  S*  Wfieeler,  U,  S.  Engr.  office. 
Gilbert    Wilkes    &    Co.,     U12    Union 

Trust  Bldg, 
A.    H.    Wllmarth,    2287   Grand    River 

Ave. 
J.   B.  Wilson  &  Co.,   Fort  St.,   W.  of 

13th. 

G.  T.  WIsner,  607  Wayne  Co.     Bank 
Blde- 

DURANB- 

Blmer  Joslin.  Cv.  Engr. 
EATON  RAPlDEIr^ 

S.  Kyes.  Cy,  Bngr. 
FEN TON— 

A.  Lee,  Cy.  Engr. 

A.   Shreenberger. 
FLINT— 

A.  W.  HalL  300  Saginaw,  N. 

Stephen    MathewBon.   109   S.    1st   St.. 
E. 
GRAND  HAVEN— 

R.  C.  Page,  Cy.  Engr- 
GRAND  RAPIDS— 

Gfo,    M.   Amc-s,   Cy.   Engr. 
HANCOCK- 

W.  W,  Stopkley.  C>^  Engr. 
HOLLANI>- 

James  Price,   Cy.   Engr. 
HOUGHTON- 

J.   P.   Edwards,   Cy.   Engr. 
HOWELLr- 

Mlka  W,  Bullock,  Cy.  Engr. 
HtTDSON- 

HamlHon  W.  Grenell,  Cy.  Engr. 
IRON  MOUNTAIN— 

Stephen  I.  J  times.  Cy.  Engr. 


IROK\tOOD- 

Jas,   II,   Gowdie,   Cy.   Engrr. 
ITHACA- 

Wm.   Stanton,   Cy.  Enj?r. 
JACKSON- 
Clare  Allen,  D wight  Bldg, 
L.  D.  Grosvenor,  265  W.  Main  St. 
R.  M-  Newman,  Cy.  Engr. 
N.   M.   Sweet,  41fi  S.  Gorhanrj  St. 
KALAMAZOO— 
Geo.  S.  Pierson. 
G.   B.  Pike,   Cy.  Engr, 
LAKE   LINDEN- 
John  Rod  da,  Cy.  Engr. 
Norbert  Sarazln. 
LANETTE— 
J,   B.   Blrtler. 
Tom  Hadaway,  Cy.  Engr, 
LANSFNG— 
C.  E.   Eemetit. 
M.    A,    Collar,    Cy    E^UKr* 
LAPEER- 

C.  D.  Burritt,   Cy.  Engr, 
LAUHIUM- 

Duncan   Campbell.. 
Carl  E.   Ny Strom. 

D.  M.    Scott. 
C.   K.   Shand, 

DUDINGTON— 

C.   E.  Mitchell,  Cy.  Engr. 
MANISTEE— 

E.  W.  Muenscher,  Cy,  Engr, 
MARINE  CITY— 

Wm,   Strelt.  Cy.  Engr. 
MARQI^ETTE- 

Geo,  Relclicl,  St.  Co-iur, 

Robert   R.   French. 
MARSHALI^ 

P.  A.  Courtrlght,  Cy,  Engr, 
MENOMINEE— 

Albert  Hass,   Cy.   Engr. 
MT.   CLEMENS— 

J.  W.  Irwin,  Cy.  Engr. 
MT.  PLF.ASANT— 

E.  R.   Coburn. 
MUSKEGON— 

C.  S.  Gamble.  Cy.  Engr. 
NILES— 

F.  A.  Bryan,  Cy.  Engr. 
NORWAY— 

G.  A.  Helherg,  Cy.  Engr. 
OWOSSO- 

H.  B.  Riggs,  Cy.  Engr, 
PETOSKEY— 

S.   M.  Corson. 

O.  S.  Ileydon,  Cy.  Engr. 

L.  J.  Pettenglll. 
PONTIAC- 

Wm.  J.  Fisher,  Cy.  Engr. 
PORT  HURON— 

W.  W,  Philips.  Cy.  Engr. 
SAGINAW— 

H.  E.  Terry,  Cy.  Engr. 
ST    CLAIR 

MandeviUe  Poole,  Cy.  Engr. 
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ST.  IGNACE- 

EtL   Forrester,   Cy.    Engr. 
ST.  JOSEPII- 

SAULT  STE.   MARIE— 
J  as.  A,  Ijowrie,  Cy.  Engr. 

Jus.   Ripley ^  Asst.    U.   S.    Engr. 
THAVtJRSE  CITy— 

rrvine  Watson,  Cy.   Engr, 
WEST  BAY  CITY- 

J.    H.    Blooinshielii,    Cy.    Engr. 
WYANDOTTE- 

Geo,  B.  Palmer,  Cy.  £lngr, 

MlKNIiJSUTA. 

ALBERT  LrEA- 

F.   H.    Flsk,   Ci\   Enjtr. 
AUSTIN— 

M>    N.    Clausen. 
BLUE    EARTH- 

J.    A,   Dean^    Cy   .Eiigr. 
BRAUSTEKD- 

K.    K.    Whileley,    Cy.    Engr. 
CHOOKSTON— 

Alex    GrEJy. 

O,    I,,    tln-iiiery,   Cy    If^iiKr. 

Geo.   A.    Ralph. 
DEITIOIT- 

M»:rc'er  &  Pear^ion. 

Ht-nry   Taylor. 
UVL.VTH— 

r>avia  &  DiiVisi. 

T.  F.  McGillivniy,  City  IJall. 

R.  W,  Nichols. 

Pa  I  ton  ^.  Frank. 
GLENCGE— 

Lreo.    AJIeti.    Cy.    Eiagr. 
l.AKE  CITY- 

Geo.  Corn pI jus.  Cy.  Engr, 
IJTCH  FIELD— 

Fr<  d  Ilcinkey.  Cy.  Engr, 
T.TTTLE  FALLS- 

Arnlrt'W  Fenn,  Cy,  En^r. 
MANKATC^^ 

M,    B.    Hijynis, 

Jaa.  R.  ThuMii^-sorit  Cy.  En^. 
MJNNEJAPiiLIS— 

F.    W.    C;ipprion,    C.    E.,    nri   Uneida 
Blk. 

IJ,   W.  Cooley,  < 'mort   House. 

\V.  F.  Dealing:.  Hid*  walk  EtiF^-.,  Citv 
Hall. 

J.  E.  Eisran.  255  Hennepin  Ave. 

J,  T,  Fanning.  Kaao(:j  Block. 

Franris  lienrv.   L^jmb«^r  l^^ixchange. 

Olaf    HofT,   7i\:i   Oiir^itlii    Ulk. 

Carl  Ills t nip.  Sewer  SQnj^r.,  City  Hall. 

A.  H.  fJifHahl.  Sll  fi-kcs  Blk, 

Walter  S.    Pardee.  A.,   City   Hall. 

Wm,  W.  Retinelil.  ^  City  fFall, 

^V.    H.   Rulierls.   Supt.  W,    W. 

Geo.   W,   SLihIrtte.  Cy.  Engr. 
Mo>nTi:vrDEr(- 

S.    L.    Mortar. 


NP:W   ChM— 

I  in  man  Amme. 
Geo.  lioL»ck. 

Julian  Bern<-Ti,  Cy.  Engr. 
OWATONNA- 

Harvey  S,  Dartt,  Cy,  Engi. 
RED   WING- 

Wm.    Ditntorth. 

R.    W.   McKlnstry. 
ROCHESTER- 

II  F.   GeV>eitT,  Cy.    Kiigr. 
ST.    CLOUD— 

S.  B.   Cliute.  Cy.  Eiikt. 
Si\   PAUL^ 
J.  H.  ArniBtrong,  oUl  Globe  Bldg. 
R,  B.  C.  Benient,  Hd-i  Endicott  Bldg. 
OBcar  CI  ail  9  sen,  Comr.  Pub.   Wks.  & 

Cy.    Engr. 
D.   L.   Curtice.  3^57  Wabasha  St. 
J.  D.  Ea  tab  rook.  *W  Lincoln  Ave. 
C.   A.   Forbes,   11  Court   Blk, 
Fowble  &  Fltz,  34  Union  Blk. 
C.    F,    Lowe  til,    20    First    Natl    Bk. 

N.  D.  Miller,  aol  We»tmliiHter  St. 
C.  .1    A.  Morris,  (11:1  Goodrich  Ave. 
L.    \\\   Rundiett,  iVr*  Lin<-olii  Ave. 
^^^  a.  Somers,  33  Metropolitan  Opera 

House. 
H.  B.  Stevens,  5;'.<)  Grand  Ave. 
H.  A.  S  wen  son.  5;w  Endicott  Bldj?. 
Geo.    L.    Wilson.    Asst,     Comr.    Pub. 

F.  D.  Woodbury,  228S  Dos  well  Ave. 
SACK    CKNTKR- 

Ct.  i\  ImrrRm.  Cy.  Engr. 
STILLWATER— 

H.  H.  lUirrison, 

Myron  Bhepard.  Cy.  Eiiij:r. 
TWO   1L\RBGRS— 

A.  A.  Reed,  Cy.  Engr. 
WAS^LCA- 

i  I.  1 ,.  Smith,  Cy.  Engr. 

^\\s<*SA— 

G<?a.  Z.   Henaton. 
J,  N.  Maybnry  &  Co. 
W.   L     Miller.   Cy.   Enjo". 
WORTTUNGTON- 

AL   S.   S  mi  til,  i^y.    l-^ngrr. 

BAY  ST,  Lorm- 

Chas.   Sanger, 
BTLOXl - 

\V.   R,  Harknes^s. 

Thi>nip.«on  &   Eistetter. 
BROOK HAVBN" 

Geo.  C.  Hosklns.  i'y,  Engr. 
crVLLOVH^I'S— 

H,  WlUnot,  Cy-  Engr. 
JACKSON— 

Walter  G.   Klrkpatrick,   Cy.    Engr. 
MERir>lAN— 

KrousH  &   Hutchlngs. 

W,  G.  Myt^rs.  Cy.  Engr. 


^^^^^^^^     ENGINEERS, 

ARCHITECTS,  ETC^^^^^^&^^^B 

■  KATCHEZr- 

KANSAS   CITY-                                            ^^H 

■      C.   W.  Babbitt.  Cy.  Eiigr. 

B.   P.   Anderson,  2211  Grove  SL              ^^^^^1 

■      I*.  M.  Dalirarn,  11:1  N.  Pearl  St. 

O.  N.  Axtell.  2200  E.  18th  St.                  ^^^| 

■      a  W.  Walton. 

E.  J.   Beard,  3S3S  AlcGee  St                   ^^^H 

■  PO RT    GIBSON— 

G.  J.  Bell,  inn  Summit  St,                     ^^^H 

■      £3.    J.    AlMlr. 

a.  W.   Benedict,  «i9  Park  St.                        ^M 

H      C    J.    Butler    Cy.    Engr, 

Daniel  Bontecon,  4^54  W.  »tb  St.                     ^1 

■  STARKVILLE— 

G.   M.   Brockman.  1513  Penn   St,                     ^1 

■      Thos.  W.  MrH 

E.   C,   Burgesa,  SOD  Indiana   St,                       ^^ 

■  WATER  VAL.T.EY— 

Burns    &    McDowi^U,    409   Postal   Tel.          ^M 

■      W,    A.    Hesainff.    Cy\   En^r. 

Bldg.                                                                        ■ 

■  WESSON- 

J.  L.  Case,  mi  W.  lath  St.                             ■ 

H      A.   T.   Wooden. 

A.  M.  Church,  202  Mass.  Bldg.                        ■ 

■  WEST  NEWT^:^N- 

E.  M.  Collins,  Brunswick  Hotel.                   ^^1 

H      Trvffig:  T,   FurnhaTn.  Cy.  Engr. 

John  Donnelly,   iOl  WhitUer  Place.              ^M 

■  YAZOO  CITY— 

B.   W.   Dunkard,  202  MaSH.   Bldg,                   ■ 

H     B.   R   Underwood,  Cy.  Engr. 

W.  H.  Dunn,  iOSli  Oak  St.                        *           ■ 

H.   H,   Fillery.   2S16  Campbell   St.                    ■ 

H                                 MISSOURI. 

Freygang     &     Tracon,    Ctm   Gibraltar          ^H 

Bldg,                                                              ^^H 

A.  C,  Fulkers^on,  M)&  Balto,  Ave.          ^^^H 

Wauhora— 

^m     W.  W.   Van   Frank.  Cy.  Engr. 

C.  W.  Gambol,  G04  R  3Stb  St,                  ^^^H 

■  BLTTLER- 

E.  T.  Gunter.  510  Brooklyn  St.             ^^^H 

H     R,    E.    Johnson.   Cy.   Engr, 

W.  L.  Harmon,  23  W.  31st  St.                ^^^H 

■  CALIFORNIA— 

E.  A.  Hart^er,  429  W.  11th  St.                  ^^^B 

^B     ^rouce  &   Roae. 

J.  C.  Herring,  2fi22  Spruce  St.                         ^1 

■  CAMERON— 

W,   K.   Herring,  40H  OHve  St.                    ^^« 

■     Dildine   Bridge  &  Conat.  Co. 

J.  W.  Heylniun.  23^1  E,  Gtb  St              ^^^M 

■     K   L.   Dildltie.  Cy.   Engr 

R.  T,  Hevlmun,  2:^01  E,  Hth  St.              ^^^H 

■  CANTON- 

Hogg  &  Roi?e.  A.                                        ^^^H 

^B    MVm,  DiUmer,  Cy.   Engr. 

J.  W.  Hoover,  514  N.  Y,  Life  Bldg.                ^M 

■  CARROL,LTON— 

Wynkoop     KSersted,     Water     Works          ^H 

H    R.  W.  Steelt\  i7y.  Engr, 

Bldg,                                                                      ^M 

■  CARTHAGE-- 

Daniel  O' Flaherty  &  Son,  H^  Wall  St.            ■ 

■     David   King.  Cy.   Engr. 

Walter  C.  Root  A.                                           ■ 

H     Geo.  W.  Pnyne  &  Son. 

Henry    Van    Brunt,  A..  1214  A,,  Main           ■ 

■  CARVTHERSVILLE— 

St.                                                                         ■ 
Rob't    W.    Waddell,    CV    EnKr..    City            ■ 

^1    gterllns'  F.  Reynolds.  Cy.  Engr. 

■  CHILI.ICOTHE— 

Hall.                                                                       ■ 

^H    J.  Broaddiia.  Cy.  Engr. 

Waddell     &     Hetlrlck,    <!nfi    Gibraltar           ^| 

■    W.   L..   Garver. 

BIdgr.                                                                      ■ 

^1    0,   P,   Glore. 

Henry  A.  Wise.                                                    ^M 

H    Wm.  Glore. 

LAMAJl—                                                                     ■ 

■  CLINTON- 

^              Wm,    Hoffney.    Cy.    Ensr.                               ^H 
LEXlNGTVZiN-                                                ^^^M 

H     H.  C.  Alleli.  Cy.  Engr. 

■     A.  M.  Hl)?hnole. 

M;irtin  Ow^mis,   Cy.   Engr.                      ^^^^H 

■  COLUMBIA- 

Geo.   Wade.                                                    ^^^H 

NS     Geo.  E,  Flood,  Cy.  Engr. 

JOHeph    A.    Wilson,                                                 ^H 

■  pl'lton- 

MACON-                                                                        ■ 

^B     J  no.  C.   Tludglns.  Cy.  Engr. 

ChM».   Du  Boris.  Cy.  Engr.                              ■ 

^B     Geo.    H.   Khig. 

MARCELTNE—                                                            ■ 

■  GALL AT  IN— 

C.  G.  Bigger,  Cy.  Engr.                            ^^^M 

^H     Spradlin  Hz  Ro»coe. 

KIRKSVILLE—                                             I^^H 

■[HANNTBAL-- 

Stephen  Hall.  Cy.  Engr,                         J^^^l 

^B    A,   C,   Moltz.  Cy.  Engr. 

MARSH  ALI.r-                                                   J^^^H 

^faoLTlTEN— 

Frank  Watson,  Cy.  Engr.                          ^^^^| 

^■^G.  TL  Sr^blilenberger,  Cy.  Engr 

MAR  Y  VI LLE—                                                  ^^^B 

■independence— 

Geo.  Custer,  Cy,  Engr,                                   ^H 

^B    IL  H.  P<  ndleton,  Cy.  Engr. 

■jEFFERSON  CITY- 

MEMPHIS- 

^B     H.  S.  Dewey.  Cy.  Engr. 

J.   L,  Sanders.  Cy.   Engr, 

■     E.  F.  C.  Harding. 

MEXICO— 

^B  JOPLIN— 

W,    B.    McliUirt',    Cy.    Engr, 

■    L.  A.  Hunter,  12  Glover  BIk- 

MOBRRLY- 

^1    S.  J.  McKee.  Cy.  Engr..  41:i  Joplin  St 

H,    V,    Ewttlb  Cy.   Engr, 

^^A.  C.  Micbaells,  3B  Model  Blk. 

Jimts  Sandlson, 
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MONETT— 

Morris  Clinton,  Cy.  En>fr. 
NEOSHO- 

J.    M.    SlierivOfJilt    Cy*    Miliar. 

NEVADA- - 

Ja?.  M.  Claek.  Cy,  Engr. 

F,  I  J.  LacQrr. 
OREGON" 

i".  E,  Youncr,  Cy.  Eii^r 
PALMYRA-- 

H.  C.  Schutz,  Cy.  Enj^r. 
PIERCE  CITY- 

Jno.  Short.  Cy,  Engr, 
POPLAR  BLUFF— 

ErneBt  Bacon.  Cy.   EngT. 
RICHMOND— 

B.    L.    Bay.    Cy,    EriRr. 
ROLLA- 

John  A.   Garcia.   Cy.    Ennr. 

H.   H.   Hohenaehlld. 
ST.  CHARLES— 

Frank  J.  BulL 

Carr  Kdwarda.  Cy.  fCngr. 
9T.   JOSEPH- 

J.   R.   RackllfTt?,   Cy,   EnKr. 
SX   LOUIS- 

Abboi-Oamhle  Contracting  Co.,  (The) 
02C^  Chestnut  St, 

Holland  W.   Baker.  TOM  Lincoln  Tr.ist 
Bldg. 

Oscar  W,    Bleeck  &  Son.    MWT  Chest- 
nut St. 

Brenncke    &   Fay.    122  N.    7th   St. 

GoofKe  Briiyn.  22  S.  ^th  St, 

Wm.    H.     Bryan,    706    LlncoJn    Trust 
Bids. 

Bryan   *t    Humphrey,    706-7-8   Lincoln 
Trust  Bldg. 

Samuel   \V,  i^iirchard,    6726    Mar  ma- 
duke   Ave, 

Robt-  Carrick.   80<%  Chestnut  St. 

Colby    ^    Baker,    708    Lincoln    Trust 
Bld«. 

Columbia  Electric  Engineering  Co..  91& 
Chemical  eidg. 

JamcK  T.  Df>dd9.  813  Chestnut. 

Bdw    FIfld.   Water  Connnissionfir. 

Owon  Ford,  Security  BMe. 


W.  L.  Garrells,  730  N.  4th  St. 
Jno.    T-   Garrett,    715   Ltmuat  St, 
Geisel     Construction     Co,,  715 

St. 
E.  A.   Hermnnn,  S^wer  Com'r. 
John  F.   HitH'kley.  SOO  Fuller  ton  Bid 
MinaiTl   L,    llolman,  105  N.  7th. 
Henry    H.    Humphreyst,    313   N,  Sth 
Elmer  J.   Irvy.  4O30  R  Castleman  Ave, 
Chas.   W.    E,   Jennlngr^,   708i,j^  PI 
Berkeley  E.  JohriHon,  IG  N,  Sth 
Clinton    Kimball.    720    N.    4th- 
John    A.    Laird.    Suite   S03   Fulli 

Bklg. 
Chas.   H.   Ledlie,   220  N,   41h  St. 
McGahan    &    Flaherty^     9-11 

Ave. 
R.    E.    McMath   Surveying  Cn.,  327-1 

Lincoln    Trust    Bldff. 
A.  L.  McRiie,  52fi  Lincoln  Trust 
C.   V.   Mersereaii,     3838     ShenaiK 

Ave. 
A.  N.   MlJner,   422  Fullerton  DMg 
Robt.    Moore,   110   Lael<*de   Bldg. 
Geo.  J.  Percival.  41S-19  Holland  Bl< 
Richard    IT.    Phillips.    525-6     lini 

Trust  Bldg. 
Hiram  Phi  I  lips,  Fres.  Bd.  Pub. 
Pitzman's  Co>  of  Surveyors  &  Eni 

615  Chestnut. 
J.   B,   Qulgley,  Walnwright  Bldg. 
9,    B.    Russell,    Prln.    Asst,    Engr. 

Water  Dept. 
Alfred  SiPherl,  49  4  Columbia  Ave. 
Isaac  A,    Smith,   122   N,    7th. 
Richard  R,  Southard,  tj«i28  S.  Broad- 
way* 
Eugene  Spangenberg,  314  N.  3d. 
Chan.  Stael,  915 -»1G  Chemical  Bldg, 
Clinton  F.  Stephens,  319  N,  4lh. 
Hubert  P.  Taussig-.  106  N.  7th. 
Jno.   S.  Tburman,  416  Lincoln  Tnwt 

Bldg. 
Jamea     A*     Tlernan,    1719   Pendleton 

Ave, 
R.  L,  Van  Sant,  COS  Commercial  BWg 
Chas.  Yarrellman,  Street  Comr. 


than   io  any  other  AmtTicaD    piibhra 
tion.    It  reaches  more  of  the  peojile  who 
buy  or  influenoe  the  buyiDg  of  uement 
than  any  other  American  publication. 


\ 


^^JSBURi?!"^'--  122  N.  7th 
g-'^l.i,.    cy.   E„„. 


^""'^^^S,  .Hc«„,,^,  ^ 


'S^w'-SSr 


ASHLAND-,  *"'«»  »SKA. 

^«^  Gotshalk. 
CRfim?°«^'ter.  Cy.  E„g^ 

^Ai^rs^- 
c- ^.  &r'-  <^>-  ««^. 

HOl,DREDojj- 
«|A«N^ri-  Cy.  B„^. 
I'§COLSr^*«'-''«id.  Cy.  B„^ 

C    p-  «enhart. 

Anure  J   2^'  ^^  Web.  Natl    u. 
""^'-   ^^«-..   cy.    .„„. 
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Si»tTH    iLMAllA— 
Ht  rmsni  H-^^iL  Cy,  Knt^r.,  CHy  Hall. 
A     L,    JJavlH,   .J|as^-oiv   BIk. 
J     Kit  wilt,  Jr..    1  Murphy   IJik. 
W.  S.   Kirns. 
<>.  M.  ZamlMi\  i'ioneer  Blk, 

\^      ir    tlref-n.   Cy.   Engr. 
YUBK- 
A.  B.  Codding,  Cy.  Rngr, 

\i:VAIlA, 

CARSON   CITY- 

W.    W.   Cok-mart. 
VtHGlNlA    CITY- 

W-  T.  Mora  II. 

\  K  U     H  A  ^I  PS  H I R  E- 

BERLJN- 

Edwtn  S.   Bryant,   Cy.   Eiicr 

L\    B.    Gifford. 

A.   D.   Lbiwrence. 
CHAHLKSlTiN- 

Siim'l   Webber, 
CONCOKD— 

W,   H.  Howe,  i;y.   Kngr, 
DOVKR— 

Ash    M    .Matt Ice   . 

W,    C    Ogil'  n,    ti    Cushing    St. 

A.     T,     RiiinsdfU. 

J.   VA  Richards  n. 
KEENE- 

Ftt'd    VV.    Tinviie, 
1.  A  CON  I  A—  -. 

F.   O.    Berry. 

E.    R.    DaviSf    C>%    Engr, 

Wni.    NolsQti. 
MANimiJSrrKR— 

Bartlett   &  Gruy. 

Diidliy    Ac    Doherty. 

SamLi€*l   J.    Lord,   (\v.    Engr. 
NASHUA- 

A,   W.  Dean,   (\v\   Engr. 

Chas.  R   Emerson,  Ti  Flttchen 

Geo.    B.    Pearson,   'Ml  Main. 

A.   H.  Saunders,  10  King. 
NEW  CASTI.B- 

J.  W,  M'lilkHi,  U,  9.  Govt.  Engr. 

I\KW  JERSEJV. 

ATLANTIC   CITY— 

Aslmioad   &.   Baek.y,    42  R.    K.    &   L. 
Bide. 

Ht  riry  H.  Cross,   21'   Law  Bldg. 

Jnu.    Hackney,   city   I2ngr. 

H.    G.   Harris     &     Co.,   1304     Atlantic 
Ave. 

S.   Liitherberg,  ■212  Uosemont  Ave. 

Elias    Wright ,    24    N.    Penn   Ave. 
ATLANTIC    HIGHLANDS— 

T:    X    Emerj. 

A,   C.   Hurley.   Cy,   Etigr. 
i:S':VERLY— 

i  'har]f;d   Stoker^,    <"y.    Enyr. 
m  ^noM  FIELD— 

A.    11.4  ilmstfrL 


BiHLnihinyN— 

\V;iUi  r  M.  iSharp,  Cy.  En&r. 
B'HjNTON- 

Chas.  F.  IforkLis,  C\\  Engr. 
CAMBEN- 

TjOuIs  F.   Bodine,  lifjo  Market  St. 

Levt  C.  Farnham,  City  Hngr. 

Henry   S.   Haines,  ;{1S  Tern  nit'  Bldg. 

Henry  J.  Sherman,  313  Temple^  Bldg. 

Earl  Thompson,  ^Ujl  Market  St, 

JacTJb   IL    Yocum,  3\X1  State  St. 
DOVER— 

Smith   &  Jenkins,   Cy.    Engrs, 
ELIZABETH— 

Wm.  H    Luster,  Jr..  Cy.   En^, 
ENGLEA\"OOD- 

Wm.  V,  Van  Blarenm.  Cy.  Engr, 
FREEHOLD- 

X    J.    C<»nover. 
GARFIELD— 

r    W    HolUday.  t*v.   Knur, 
I ;  LU  L' !  ESTER  t  M  T  Y  - 

A.  A.  Powell,  ey.  Eo^r. 
HACKENSACK- 

Lemuel  Lozier,  Cy.  Enprr. 

P    E.    Van  Bijfekirk. 

Allrt^d   W.   Wllli;ims. 
JERSEY   CITY- 

RdlM-rl  C.   Batxit,  1  Miaugoinery  St. 

William    Baxter,    IT    Emory    St, 

GuBtav   Blau,  Jr..  Tmi  Cxrand  St. 

CharleE*   B.    Brutih   *&    Co.,   1   Newark 
St. 

TtotMTt  H.  Daly,  Tr^  Montgomery  8t      . 

I>ir1e  &  Harrison.   1   Montgomery  3t, 

Ferris  Garwood,   5+S   Hudson    St. 

Fiiiil    Gull.   IS*  Charles^   Si. 

E.    VV,    Harrison,    1    Monlgoniery    St. 

William    H,   Hooker,   i:^S  Montgomery 
St. 

CharUfi  Hopper,  2Hi  AVashins^ton  St. 

Edward  W.    Insley,   liU  Central  Ave. 

John  C.  Payne,   1   Montgomery  SL 

P,   San  ford  Ross,   277  Washington  8t. 

\S  illium  L.   Ross,   277   Wi\shlngton  8L 

Van   Keuren  &  Co.,   C^re^ory   &  Van 
Vorst  Sts. 

LAMBERTVILLE" 

Frank  M.  Wilsitn.  Cy.  Engr. 
LONG   BRANCH- 

J.   Wesley  Seaman.  Cy.  Engr. 
M<  tXTCLAIR- 

Frank  W.  Crane,  Cy\  Engr. 
MORRISTOW'N- 

Arlhur  S.  Pieraon,  Cy.  Engr, 

np:wark— 

Frank  E.  Alblnfirer,  164  Market  St 

Charles   P.    Baldwin. 

C.  Melville  Borrie,  757  Broad  8t- 

Thos.  Crenny. 

J.  &  W.  C.  Ely. 

A.  Faber  du  Faur.  22  NlcholB  St. 

AdoJph  Faber  du  Faur,   jr.,   127  Elm 

St. 
W,   P.   Field.  763   Broad   St. 
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*  Newark— Cf>  ft  tin  lU'ft. 

Wm.  F.  Field,  Prutli-nUal  Bldg 

Francisco  i&  Barkhorn,  748  Broad  St. 

George  H.  Gardner.  781  Broiid  St. 

Edward  R.  Halsey,  164  Market  St. 

Eugene  B.  Hed<ien,  22  Clinton  St 

Irvtn   G-   Hooper,  238  Washington  St. 
Tff'arren  B.  Kinsey,  10  South  St. 

I^hlbacb    Bros.,    770    Broad    St. 

Wisner  B.  Martin,  101  S.  11th  St. 

E.  A,  McMurray,  ^  Clinton  St. 

H.  H.  Mltclien,  1«  &th  Ave. 

Carl  Muellf^r.  810  Broad  St. 

:jamrs  Owen,   SOO  Broad   St. 

Robert  Palm,  4S  Magnolia  St. 

Edward  S.  Rankin,     Cy.     Engr.. 
Broad  St. 

Holier t  i',  Sacconl,  R<K>  Broad  St. 

Wm,  Scarlett.  226  Market  St. 

M.  R.   Sherrerd,  City  HalL 

Harrison   Van    Duyne     &     Son, 
Broad   St. 

Eugene   Vanderpool,  757  Broad  St. 

Ppter  WitzeL  81^9  Broad  St. 
[  NEW  BRUNSWICK- 

Asher  Atkinson,  Cy.  Engr, 
I  ORANGE- 

Fred  T.  Crane,  252  Main  St. 

Eugene  B.  Hedden.  20  Walnut  St. 

James  W.  H<TdgkinsoTi,  IS  Can  field  St, 

Mead  &  Taylor.  242  Main   St. 

George  P.  Olcott,  252  Main  St. 

W.  H.  V.  Helmer.  249  Main  St. 
►  PA  LMYRA- 

Henry  S.  Haines,  Cy.  Engr. 
[FASSAIC- 

Fr:)nk  K.  Irving. 

Wise  &  Ti^'atgon. 
I  PATERSON- 

Wnilam   W,    Christie,   Paters<4i   f^av- 
in^s  Ins-t.  Bklg. 

J.    W.   Ferfe'uson,   152  Market  St. 

Haruld  J.  flarder,  Cy,    Kna[r. 

J.   W.  3mlth.  Passak^  Water  Co. 
[PERTH  AMBOV— 

C.  C.  Honinaan,  Cy.  Engr. 
[  PHIT^LIPSBURG— 

J.   E.  Smith,  Cy.  Engr, 
IBAHW^4Y" 

Robt.   H.    A.   Adams.   Cy.   Engr. 
fBED  BANK- 

W^illiam  8.   Sneden^   Cy.   Engr. 
tBOCKAWPJlT- 

GeQ.   Jenkins,    Cy.    ^ngr. 
I RUTH  E R FORD- 

R.  M.  Watson,  Cy.  Engr. 
IBALEM— 

I,    O-    Acton.    Cy.    Engr. 
I  SOUTH  AMBOY- 

H.  M.  Thomas.  Cy.  Engr. 
[  SOOTH  OR  ANGE- 
LA,   P.   Taylor,   Cy.   Engr. 
^SUCASSITNNA— 

Cyrus  G.  Force,  Jr. 
ISUMMTT— 

Cad  SUler.  Cy.  En*.-r 


TRENTON- 
R.  Albert.  22  Walnut  St. 
J.  P.  And€^rson,  439  Bellevue  Ave. 
H.  W.  Bradley,  201  Hudson  St. 
H,   Barton,  41  Yard  St. 
R.   B.  Biidd.  240  Hamilton  Ave. 
J.    S.    Chamhers.    jr.,    193    Brunswick 

Ave. 
C.   B.  Dahlgren.  510  T^^   State  Ave. 
C,  C.   Haven,   City  Hail. 
P.  J.  Eppele,  530  Perry  St. 
G.   Johnston,   418   Marlcet   St. 
C,  D,  MeClary,  Rivervlow  Cem. 
N.   R.   Montgomery,     185     Greenwood 

Ave, 
W,  T.  Morgan.  29  Charles  St. 
J.   C.   Nevina.  211  Clay  St. 

A.  J,  Swan.  21  N    Olden  Ave. 

E,  G.  Spllsbury,  216  W.  State  St. 

H.  V.  Thompson.  917  Carteret  Ave. 

J.  L,  Watson,  137  E.  State  St. 
VINELAND— 

E.  C.   Potter,   New  York  City. 
WESTFTEf.D- 

H.  C.  Van  Emburgh.  Cy.  Engr. 
WP.ST  HOBOKEN— 

RoUiTt  G.'iw,  Cy.  Engr. 
WOODBURY— 

Wm.  M.  Caiter.  Cy.  Engr. 

NEW    MKXICO. 

AUaUQUERQUE— 

E.    H.   Crist>^ 

Hill  &  La  Driere, 

H.  D.  Johnson. 

Pitt  Ro.^?i,  Cy.  Engr. 
CARr^SBAI>- 

B.  A.  Nym^Ker,  t^y.  Engr. 
ROSWELI^ 

C.  R.  Carr, 
Mark  Howell. 
M.  Kinney. 

W.  M.  Reed,  Cy.  Engr. 
SANTA    FE— 
J.  L<.  Zimmerman,  Cy.  Engr 

^mW  YORK, 

ALBANY— 

Horace  Andrews. 

Edward  A,  Bond,  State  Engr. 

John   O'Hara.   Cy.   Engr. 

Wm.  Plerson  Judson,  State  HalL 

Herman  H,   Rush  &  Sons,   121  State. 
ALTAMONT— 

V/.  E.  I^Fountain. 
AMSTERDAM- 

Frank  E,  Crane,  Cy.  Engr. 
AUBURN— 

D.  P,    Austin,    Cy.    Elngr. 
BATH— 

Robt.    M.    Lyon.    Cy.    EngT. 
BINGHAMTtlN- 
a   E.   Monroe.   Cy.   Engr. 
Chenango   Englmierlng  Co, 
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BUFFALO— 
Harry    B.    Alonson. 
F.   V    E.  Bardol,  Cy.   Bng-r, 
H.  1\  iJuttolph,  la  City  Hall. 
Chas.  H,  Davis,  98  Cedar  St. 
George   C.    Dk'hl,  S3G  Elllcott  Sq. 
John  F.  Kllawortn,  Franklin  &  Eagl€ 

Sis. 
S.  J,   Fields.  Ch.  Engr.   Ex  position. 

E.  B.  Guthrie,  436  Elllcott  Sq. 
L.   H,   Knapp,  280  Llnwood  Ave. 
Geo.  A.  HI  eke  r,  702  Elllcott  Sq. 

F.  G.  &  G.  R.  SilkeB,  171  Elllcott  Sq* 
O.  F.   WiL'f6r5,  79  Woodlawn  Ave. 

J.   F.  Wltmer,  im  Elllcott  Sq. 
CAN  AND  A 1 G  U  A— 

Harry  Welch,  Cy.  Engrr. 
CANISTEO- 

J,  H.  Consalus,  Cy.  Bngr. 

E.  W.  Pearce. 
CANTON— 

Leslie  R.  Smith.  Cy,  Engrr. 
CAHTHAGE— 

J.   P.   Rrowiiell.   Cy,   Eii|?r. 
COHOES— 

C.  H.  Van  Auken,  Cy.  Envcr, 
COLD  SPRINCS- 

Win.  Rurna, 
CORNING—  »*• 

Robt.   O,    Hoyt.   Cy.   Engr. 
CORTLAND- 

llenry  C.   Allen,   Cy.   Engr, 

W.   B.   Landreth. 
DUNKIRK- 

Jamea   P.   Morrtssey,  Cy.   Engr. 
EAST  AURORA- 

Geo.    HanliBt€-n.    Cy.    Engr. 

Chas.    P.    Fink. 

Geo.    Olmstaad, 
EAST  HAMPTON— 

Wm.   H.   Barnes. 
ELMIRA— 

Cons  Id  I  ne  &  Waltz, 

John  C.    Ingraham. 

F.  E.  Leaeb.  Cy.  Engr. 

Ransom  T.  I>ewl»,  119  Caldwell  Ave. 
J.  E.  Rawlins, 

FAR  RocKA^^^Ay— 

A,  J.   liofe-art, 
Morrell  Smmu 

FrSHKll.L-ON-THE-HUDSON— 
t  VV,  R.  Scofleld,  Cy,  Kngr. 

Fl'LTON— 
j  O.  C,  Breed,  Cy.  En^* 

'        GENEVA— 

Wm.  Church,  Cy,  Engr, 
GLENS  FALI^S- 
Joa.  Mlchaelaon. 
Geo.  P.  Slade,  Cy.  EngT- 
GLOVERSVILLE— 

B.  Brown  Baker. 
A.  A,  Seattle. 

F.  L,  Corns tock. 
Chas,  Flske.  Cy.  Engr. 
GOSHEN— 
V.    K.   Mills, 


BAMILTON— 

K,  L,  Kingsbury,  Cy. "  Engr. 
HAVEKSTRAW— 

ChaE.  M,  Hilton,  CT-  Engr. 
HORNELLSVILLE- 

F.  W.  Dalrymple,  Cy.  Engr. 
HORSBHEADS- 

M.  Rickey,  Cy.  EtiKiv 
HUDSON- 

H.   K.   Bishop,  Cy.    Engr. 

John  Franklin, 
HUNTINGTON- 

C,  P.  Darling. 
ITHACA— 

J,  F.  Bradley,  Cy.  Engr. 

G.  a.  Williams, 
A.  B.  Wood. 

JAMESTOWN- 

Geo,  W.  Jones,  Cv,  Engr. 
JOHNSTOWN— 

James  W.  Miller,  Cy.  Engr, 
KKESEVH^LE- 

A,  Btgelow. 
KING8TON- 

Geo.  N.    Rell,   Cv.    En^r. 

P,  Tj.  Clarke. 

E.    B.    Codwise, 

WilRott  Kllngberg. 

James  E.  Phinncv, 
LAKK  PLACID— 

Geo.  T.  Chellis.  Cy,  Engr. 
LANCASTER— 

W.  M.  SmalU  Cy.  Engr, 
LANSINGRURGH— 

(\   E.    Hicks,  567  2d  Ave. 
LB ROT— 

Frank  Rider,  Cy.  Engr. 
LESTE  R  SHI  R  E— 

S.  M.   Balrd,   Cy.   Engr. 
LITTLE  FALLS- 

S,  E.  Babcock. 

E.   T.  E.  Lansing-. 

John  McComb.  Cy.  Engr, 
LOCK PORT— 

Chas.  H.  Comes.  City  Bldg, 

Julius  Frehsee.  Central  Blk. 
MALONE— 

H.    M.    Conant. 
MASSENA— 

E.   B.   Bumgted 

Joweph  H.  Clark,  Cy.  En^r, 
MATTEAWAN— 

C.  B.  Van  Slyck. 
MIDDLETOWN— 

Van  Alien  Harris. 

Chas.  H.  Smith,  Cy.  Engr. 
NEWEURGH— 

Cliarlet   Caldwell,    Cy.   EMgr. 

Frank  E.   Esterbrook. 

Fred   M.    Sneed,    A,    56   2d.    St, 

J.  D.  Van  Buren. 
NEW  ROCHELLR- 

Clarence  S.  HaskelL  Cy.  Engr. 
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NEW   YORK   CITY,     BOROUGH    OF 
BROOKLYN— 

A.   E.  Allen,   Municipal  Bldg. 
H.   R.   Asserson,   Municipal   Bld^f. 
H.   D.   Biid4?er,  1SS>  Montag:ue  St. 
H.  J.  Barker,  Municipal  FJldg. 
F.   R.   Bartiett,  Municipal  Bids. 

F.  L,   Bartlett.  1S9  Montair^ie  St, 
JL  U  Bartlett.  1367  Broadway. 
W.   R.   Baacome,  84  Broadway. 
F    C.  Bates,  Municjpn!  Bldg-. 
George  Berry,  4  Court  Square. 

G.  J,   BisclioiT,  4  Court  Square. 

J-  C.  Bracken  ridge,  16S  Montafenie  St. 
C.  O.  Brown,  200  Bush  wick  Ave. 
W,   T.   Bruorton.   Municipal  Bldg. 
W.  %V.  Brush,  Municipal  Bids. 
N,   L.  Buck,  84  Broadway. 
F.  E.  Buckingham,  1S9  Montague  St. 
A  T.  Byrne,  350  I'^ulton  St. 
J.  F.   Carey,  3m   Fullun  SL 

F.  J.   Conlon.    Municipal    Bldg. 

G.  H.   Day,  204  Montague  8t, 
J.   H.   Decker,  Municipal  Bldg. 

L  M.  DeVarona,  Municipal  Rldg. 
Etlwln  Duryea,  jr..  S4  Broadway. 
Loui!]  Du^inage,  498  I^eonard  St. 
<  J.  H.  Dwyer,  168  Montague  St. 
P.  A.  Faribault,  Borough  HalL 
P.   P.    Parley,  215  Montague  St. 
E.   W.  Firth.   Municipal    Bldg. 
P.  J.  Flanagan,  Cropaey  Ave.  &  Bay 

f-C.   B.    Foley,   916   DeKalh  Ave. 

Ford  &  Beach,  1«9  Montague  St. 

E.  J.  Fort,  Municipal  Bldg. 
'  Joseph  Goodman,  4  Court  Square, 

G.   T.   Hammond.    Municlpa!   Bldg. 

J.  F.  Hammond.  Municipal  Bldg. 

R,   B:.  Haw  ley.  S4  Broadway. 

R.   V.   Hunt,   Municipal    Bldg. 

J.  I,  Jacobfi,  4  Court  Square, 

Alexander  Johnson,   S4  Broadway. 

Otaf ^  Kelley,   K4   Brradway. 

Martin  Klngslt'y,   M  Br<  adway. 

John  Kletchka,  4  Courl  Suuare. 

E.   D.    Knap,   S4  Broadway. 

J.  W.  McGrath,  Municipal  Bldg. 

J.   E.   Malomy.    1091    Atlantic   Ave. 

G.  W-  Martin,  Municipal  Bldg, 

John   Martin.   4  Court   St. 

8.  H.   McKlrcy.   26  Court  St. 

W.  M.  McKerole,  last  Montague  St. 

John  Mlddieton,  1S9  Montague  St. 

Foster  MUliken.  1S»  MontagrUH'  St, 
,  MiOiken  Bros..  Ft.  CHnton  St. 

A.  D.  Murphy.  2G  Court  St. 

0.  P.  Nichols,  84  Broadway. 
^Nostrand    &   Debevolse,    llu3    Myrtle 
Ave. 
E.  Osborne,  Municipal  Bldg. 
Fa.  T.  Perry.  Munk-lpal  Bldg. 

C.  rx  Pollock,  Mimlclpal  BUlg, 
If.  Ij.  Pniyn.  84  Broadway. 
(Max  Raymond,  4  Court  Square. 

36 


Nt'ii'  Yvrk  Cifii—Bnnikl^tt—ConiimiffL 
Adolph  Salmon,  4  Court  Square. 
Richard  Schermerhorn,  :M0  Fulton  St, 
Joseph  Strachan,  Municipal  Bldg* 
J.  A.  Tllley,  84  Broadway. 
G.  W.  Tlllson.  Mnnlcipal  Bldg, 

A.  S.  Tuttle,  Municipal  Bldg. 
C.  S,  Voorhees,  16  Court  St, 

B.  M.  Wagner,  Municipnl  Bldg:. 

C.  p.  Ward.  Municipal  Bldg. 

R.  N.  ^^heeler.  Municipal  Bldg. 

B.  3.  White.  Municipal  Bldg, 
Lazarus   White,    Municipal   Bldg. 
J.   D.  ^Vilkenw,  84  Broadway. 

C.  G.  WlUlams,  S4  Broadway. 

R.    L.  Williams.  204  Montague   St. 
G.  E.  Winalow,  Municipal  Bldg, 
NR^V   YORK  CITY,  BOROUGHS  OF 
MANHATTAN  AND  BRONX— 
W,  L  Aims,  :i5  Broadway, 
T.  H.  Alison,  39  Cortland t  St. 
Anderson  &  Murphy,  14  John  St. 
C.  W.  Atkins,  18  Broiidway, 
Asher  Atkinson,  203  Broadway. 
W    A.  Aycrlgg,  102  Chambers  St, 
E.   C.   Bacon,  26  Cortlandt  St, 
W.  S.  Bacot,  1  Broadway. 
W.   J.   Baldwin,   107   W.   17th   St. 
Ball  &  Corbelt,  39  Cortlnndt  St. 
C,   J.   Balthasar,  396  ^roome   St. 
O.  W.  Barnca.  55  Broadway. 
H,  P.  Barr.  141  BrnndwFty. 
Barry  &  Co.,  5f;  T^lbpr^'  St. 
8,  L,  Bartholomew,  171  Broadway. 
C,   J.   Bales,   126  Liberty   St. 
J.  L.  Bauer:  flS  Bible  House. 
Wllhelm    Bauer,    32    Nassau    SK 
W.  L,  Beard,  Fd  W^  10th  St, 
W.    B.   Becklpy,   17  Park   Row, 
W.  D    Bene<lict.  31  Nassau  St, 
W.  R.   BcrKb'Tlz.  15  Cortlandt  St 
Gerald  Barry.  200  Broadway, 
W,   H.  Blrkmlre,  396  Broadway, 
Josei>h  Bljur,  2*?  Broad  St. 
J,    L.,   Biackwell,    Inc.,  20   Broad  St, 
Oscar  Bloch.  1123  Broadway. 
Harrison  Blunt.  874  Broadway. 
John  Bo^art.  40  Wall  St. 
A.  P.   Boiler,   1  Nassau  St. 
R.  P.  Bolton,  35  Nassau  St, 
A,  I*.  Bowman.  71  Broadway. 
P.  T.  Brady,  81  Centre  St, 
Paul  Brandner,  4&  Liberty  St. 
H,  W,  BrlnckerholT,  45  Broadway. 
W,    H.    Briethaupt,    66   Broadway. 
J,  R  Brooke,.  45  Broadway. 
Thos.  R.  Brown,  Jr..  71  Broadway. 
C,  C.    Buckner,   11  W^all  St. 
Andrew  Bryson.  29  Broadway, 
C.    G.    Buchanan,    143  Liberty  St. 
C.  W.  Buchholz,  21  Cortlandt  St, 
Building  &  Sanitary   Inspection  Co,, 

874  Broadway. 
C.  H.  Bull,  19  Park  Row. 
G.  B.  Burba nk,  15  Wall  St, 
Burhorn  SI  Granger,  95  Liberty  St. 
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New  Ymk  Vif^—Manhntfn  imtut  Br  our — 

J,  W.  Burkt'.  40  Hroadway. 
"VV,    E,    B«irk<.\   ::;».H    li  road  way, 
Burnett  &  Tainlt-r,   Jll  5lh  Ave. 
J,  T.  Butt.  115.  NaBBim  St- 
eady, Bcrs  &  Sec.  31  E.  17th  St, 
F.   E.  Candm\  11  Pine  St, 
Cf^rrere  &  Hastinjp^,   A. 
A.   A.   Cary,  ^^y  Liberty  St. 
Chambers  &  Hone,  m  New  St, 
J.  Park  ChannfnpT,  ^I  Park  PK 
Chimney  Canst  ruction  Co.,  99  f^aBsa.u 

St. 
"Wm.   Ir.  Church,  ST4  Brnndway, 
J.  J.  Clare,  735  Summit  St. 
Clark  &  MacMutSen,  42  K   2M    St. 
C.  L.  Clarke.  SI  Nassau  ^. 
T.  C,  Clarke,  1  Nassau  St. 
W.    G.    CIrirk.    Wa    Broadway. 
T.   C.   Clarke.   127  Duane   St. 

A.  W.   Col  well,  m  Cortlandt  St. 
F,  A.  Cokcfair.  2f\  Broad  St. 

J,    J.    Cone,    71    Broadway. 

J.  V,  Conncll,  Prod  nee  Kxchan^e.  A,2f>, 

Constable  Bros,,  22  K  IfJth  St. 

F.   S,  Cook,   2H0  Kroidw  iy. 

Tht^odore  Coor*r.  35  Brondway. 

Cooper  &  We^and,  1133  Broadway. 

F.  G.  Coming,  15  Broad  St. 

E.  Lr.    CnrtHell,    1    Nassau   St. 
Robert    Crawford.    :m   E.    i2d    St. 
W.  W.  Crehore.  39  Cortland t 

J.  J.  R.  Cro<  s,  m  Broarl  St. 
Foster  CroWfll.   18  Itroadvvay. 
W.  C.  Cidver.  13tj  Uhert,v  St, 
J.  Y.  Culyt'r,  r^  Park  Row, 

B.  A.  Dm  re,  120  tiroadWEty. 

J.  H.  Darlington.  31  Pine  St. 

C.  H.  P>avi^,  7  Ccdnr  St. 
Clarence  Dtd:ilUki,  ail  Maiden   L^ln^^ 
Harold  De  RaaHlaff.  45  Broad wny. 
LU'  RaayhifT  ^*t   MeNulty.  1H1  William 

St. 

D.  If.  Dixon.  27  Witliam  St. 
W,  J.  M.  Dobsou,  7  l>ey  ^"^ 
A.,  L.  Cr.  Doty,  '11  State  St, 

"'  DreWson  Cm-,  5  Beeknian  St- 

Jaines  DuIhms  &  Co.,  11  Broadway. 

J.  G.   Diidlrv.  29  Broadway* 

P.  H    DiaHi^^y.  Rf>  Pine  St. 

Louis,  Duncan.  71    Mroadway. 

F-  A.  Dunham.  '2'l\\  M roadway. 

R.  F.  Dimhaiti    j_'h  nroadway. 

EaBtWiek  P3ifcKta<  *  ring  Co..  T^td,,  21 
Piirk    Ro%v. 

Em  men?  &  Stronp;,   1  Broadway. 

EnglnF-ering  Contract  Co..  71  Broad- 
way. 

M    E.   EvanF.  20  Nassau   St. 

Faber  dn  Fanr  S^  Demvlly.  132  Nas* 
sail    St. 

F.  .L  FaldiOA,    t'^  Broadway. 

G.  P.  Farb  y,  100  Broadway, 
Fkld  c<t  Everett,    i3  Cedar  St. 
G.    S.   FiHd.   1    Brnndway 


,Yr  »r    Vv  rk  Clft;—  Ma  n  h  at  tan  a  h  d  Bro  nx— 

t  (fittiititi'ti. 
\\\  V.  Field.  31  Union  Square  W. 
Floy  &  Carptntt  r,  220  Broadway. 
Ford,  Bacon  &  Davis,  1\^  Broadway 
Campbell   Ford,  .'►el  Wall   St. 
Foster  &  Green.  I3;i  5ih  Ave, 
W.  C.  Foster,  11   Hroadivay. 
Geo,  L.   Fowler,  53   Broadway. 
A.    EJ.    Fove,    11    Brnadway. 
Francis    Bros.    <fc     Jeiiett.  Inc.,  47  E. 

li^th  St. 
^V.   P.  Freeman.  39  Cortlandt  St. 
W.  K.   Freeman,  17  Park  Row. 
Freeman   &.  James,  5S   Broad  St. 
W.   H     Frltchman,    ID    Wall    St, 
C.    O.    H.    Frit  ZL  he.    HI    Ntw    St, 
W    J.    Fryer,   ti\  Cortlandt    St. 
.Alphonise  Fteley,    11   \\\   1.31st  St. 
J.    H.    Fuertes,   HHj   William    St. 
<T.    W,    Fuller,    22t>    Brnatlway. 
O,  C,  Gay  ley,  im  Broadway. 
'W.  F.  t5€Thard,  X\  Pnlon  S<\. 
R.   W.   Gibson,    A,    54    Broad   St. 
G.    E.    Gifford.    Vm   Liber  y    St, 

A.  i\    Gildersheve,    ?,\\    Cortlandt. 
H,  S.   Gillespie.   2J^  Broadway. 

F,  C.  Glaaaer,  217  W.  I25th  St, 
r.  J.  Coldmark.  2H  Broadwav. 
X   M.    Goodill,   m\  W^llliam   St. 

F.  H.    Gottlieb,    136   Liberty   St. 
El    L.    Gould,    1    Broadway. 
Gray-Smith    Enirineering   Co..   m  nlli 

Ave. 

B.  A.  Greene,    HI    Broadway. 
Geo.   S,   tjrwnM.  \V,\  Broad wfly, 
J.   S,    Griggs,   Jr.,  97   Cedar  St. 
Greene  &  Greene.   11    Flroadway. 

B,  B.   Guion,   3410  3d    Ave. 
W.  C.  Gunneli.  132  NHssaii  tS, 
'Wm.   S.   Hadaway,   107  Liberty  St. 

C.  A.    Hai^ue,    rSW    Cnrtlandt    St, 
S.  S,   Haisrht,  3(kS5  Daily  Ave. 
Ibrllated  &  McNaui,'her.  71  Brnmiway, 
W.  J.  Hammtr,  2t>  Cortlandt, 
John    HankJn,   lift  E.    13th   Sb 
HlpMyte  Hardy,  SO  Broad  St. 

T.  I^   Ha  ring.  136  Liberty  St. 

Robt.  L.  H»  rri«. 

Haskins  &  CofRn,   32  Broadway. 

i\  11.  Harwell.  1R03  Park  Row  Bldgv 

G    S.    Haye."?,   Ill   ."tth   Avt\ 

Allen  Hazen,  223  Broadway. 

W,  L.   Hedenberg:,   lOS  Fulton  St. 

Jno.  Heerder:an,  44  Broadway. 

G.  C,   Hcnning,  220  Broadway. 
Rudoljih   Herinp',   100  WUliara  St. 
A.   B.    Herrkk,    120   Liberty   St. 
X   M.   Hicks,    ifi  Park   Place. 
%V.   H.  Hilde brandy   1   Broadway. 
R.  W,  Hildrc^h  ik  Co  ,  32  Broadway- 
Geek.    Hill,  150  5th   Ave. 

G.  C.  Hinnuin,  SbJ  Forest  A\e. 
Hill,   Quirk  ^-z-  Allen,   KHi  Wlbiam  St 

F.  E.  PTinckley,  30  Broad  St. 

G.  D.  Hiscox,  3fil  Broadwav. 
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^nrfr  aty—Manhaitan  and  Bronx— 

itinuett 

re  &  Co,,  11  Broadway. 

V,  Hodge,  1  NassDti  St, 

[.  Hood  Co.,  220  Broadway. 

.  Hopkins,  51  E.  K7th  St. 

,  Ho  rack,  45  Broadway. 

phreys  &  Glaag^ow,  ;^l  Na»«au  St. 
rt  \\\  Hunt  &  Co.,  71  Broadway. 
.  Hutchinson,  71  Broadway, 
I.  Huttoii,  S5  Broadway. 
;  Well,  26  Cortlandt  St. 
fejngersoll.  1LH»  Liberty  St. 
l^orter  Co,,  :i45  Broadway, 
tel  &  Sawyer.  26  CortJandt  St, 
bs  &  Davles,  32  Nassau  St. 

Jennings,  99  Nassau  St. 
,  Johnston,  il  Liberty  St. 
Judson,  U  Broadway. 
.  Keith,  11  Wall  St. 
:.   Kendall,   A.,   150  5th  Ave. 

Kenny,  Jr.,  39  CortJandt. 

Kent,  220  Broadway. 
.  King,  til  William  St. 
,  Kinaman,  26  Cortland t  St. 
ht  «&  Lande,  30  Broad  St. 

R.   Knowles,  2ti  Cortlandt  St, 
las  Knox,  GS6  Klngshrfdge  Rd. 

Kummer.  71  Broadway, 
las  Lancaster,  Lis  Nassau   St. 

LaniTton,  72  Trinity  Place. 
.    Lant,    23f.   W.    5ist.    St. 

Lawlor,  22()  Brrnidway. 
.   Leavitt,  jr.,  15  Cortlandt  at. 
ux  &  Co.,  99  John  St. 
ne  Lentilhon,  11  Broadway. 
?  Eros..  2768  Broadway, 
ring  &  GarrJgues,  552  \V.  :ffid  St 
3on  ^  Just,  12H  W.  42f!  St. 
av  Llndenthal,  47  Cedar  St. 

Lo*v%  45  Broad wa;. 
lis  Petttbone  Co.*  52  Broadwav. 
•  Lowinson,  3U  Cortlandi. 
t  Lucius,  38  Park  Row. 

Lucius,  38  Park  IIqy,\ 
Lundle,  52  Broadway. 

McCanu,  42  Cortlandt  St. 
indcr  McDermott.    19    Whitehall 

I 
.   McElUgott,  29  Broadway, 
are  &  Hall.  26  Cortlrndt. 
un  McKenzie,  111  Broadway. 
.  McKlm.  W'  E.  23d   St. 
ii-y  Mrl-ean,  237  BriKidway. 
e^  MaodonaTd,  1   Broadway, 

Mack,  346  Broadway, 
■  Mack,   IPOl   BotiiKut     A>ve. 
im  Mackliitosh,  150  Nas^sau. 

Mallloux,  150  Nassau  St. 

Major^  2S  Broadway. 
,   Man,   56  Wall   St, 
.  Marsh,  4S!>  Fifth  Ave. 

Marstand,   41(1  W.   115th  St. 
.   Martin,  17  Park   Row. 
h  Mayer,  1  Broadway. 


New  y'ork  Vity— Mutt  hat  tan  and  Bronx — 

Melan  Arch  Construction  Co.,  US- 
Broadway, 

Henry    Mest^   115   Broadway. 

Julius  Meyer,  55  Broadway. 

C.  B.  Meyers,  3  Union  Square  W, 

Prank   Miller,    39    Cortlandt. 

Hew  Miller,   100  Broadway. 

Mlllik^n  Bros.,  11  Broadway. 

Moffat  &  Hewitt,  10  E,  23d  St. 

John  Monks  &  Son,  V,¥)  Water  St. 

C    K.    Moore,    11    Broadway. 

K.  C.   Moore.  130  Pearl  &t. 

G-   S.   Morison,    35    Wall   St. 

Otto  A.  Moses,  4&  Exchang^e  PJ. 

William   Mueser,    17  Park   Row. 

J.   N.    Murphy,   116   Nassau   St. 

C.    H,    Mytrs,   45   Broadway, 

August   Namur.    3ri   Broadway. 

S,   M.    Neff,   12^)  Liberty   St. 

New  England  Engineering  Co.,  100 
Broadway. 

H,   B.   NewhaU.   Jr.,   2«  Cortlandt  St 

R    P.   North.    150   Nasaati   St. 

Olcott,  Fearn  &.  Peele,  IS  Broadway. 

L,   F.   Olney.   99  Nassau  St. 

Andrew  Onderdonk.  1  Broadway. 

Oiwlyce  &  Thompson,  17  Park  Row. 

J,   F.  u'Rourke,  17  Park  Row, 

Deborn    Co,.    45    Broadway. 

Osterberg  &   Button,  11   Broadway. 

J,  F.  Padelford,  24fi  VA  inoih  St. 

CharK'K  Paini?  ^  Son,   :^2  F^ark  Place, 

G.    H.    Paine.    32   Park    Place. 

B.  H.    Parsons,   &7  Cedar  St. 
Harry  de  B,  Parsons,  2i  William  St. 
W.  B.   Parsons,  2i  Willinm   St. 
Paitlaon  Bros.,  141  Broadway. 

C.  E.  Pearce,  »7  Cedar  St 
J.  J,   Pearson,  40  Wall  St 
Peters  &  Roberts.  11  Brtiadway. 
Phjllipfci    &    Worth ington,    11    Broad- 
way. 

E.  H.  Phipps,  220  Broadway. 

Pierce    W^ell    Engineering    &    Supply 

Co.,  VM  Liberty  St. 
Perdinand  Pontrichet,  16  Warren  St. 
Geo.   B.  Post,  A.,  33  E,  17th  St. 
R.  B.   Post.  51  Chamht^r  St. 
Post  it  McCord.  289  -Jth  Ave. 
Alexander  Potter.  150  Nassau  St 
J.  J.  Powers,  U  Broadway, 
John  Pownall,  15*)  Nassau  St 
Bruce  Price.  A. 
A.  B.  Proctor.  Jr,  HI  5th  Ave. 
Pimly  &  Henderson.  718  5th  Ave. 
G.  W.  Randall.  1123  Broadway. 
J.  r.  Randolph,  15  Broad  St. 
P.  E.   Raqvie,  289  Uh   .4ve, 
^\^  B.  Heed,  Jr.  ltJ2  W.  121st  St 
W,   B.   Reed.  621    Broadway. 
Thorbu  rn  Reld,  120  Liberty  St. 
W.  P.  Reid.  220  Broadway. 
Frederick  Helnert.  2Sn  Broadway. 
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New  Y'itrk  Ciff/—Afutfftttf((tn  anti  Brunx— 
fnuttinti'ff, 
E,   P,   Roberts.  22  William  St. 
Nathaniel  Roberts.  100  5th  Ave, 
J.  M,  RoblMsoii,  Irj  Broad  St, 
C,  W*  Roepper,  46  Broadway. 
Barnard  Rolf.  39  Cortlandt  St, 
A.  J.  Rossi.  35  Broadway. 
Ferdinand  Rut t man.  45  Broadway, 

E.  S.  Safford.  253  Broadway. 

P.  A.  Siingulnette,  39  Cortlandt  St. 
Xilvin^ton  Satterlee,  m  Broadway. 

F.  H*  Saw>'er,  1G<}  Broadway. 
N,   L.  SchloBS,  ;i&  Cortlandt   St. 
a    M.  Scot,  11  Broadway. 

II.  li.  Seaman,  4ii  Wall  St. 

A.  F.  Sears.  20  Broad  St, 

],   A.  Shaler.  27  William  Si. 

Shed (3  &  Sarle.  5i'  Broadway. 

J,  G.   Sheridan,  7  Rector  St. 

Jos,   Simmons,  35  Nassau  St, 

F.   W.   Skinner,  IfXi  William  St. 

Small  &  Schurmann.  2«;^  Broadway. 

Ao^ustua  Smith,  :^i  Cortlandt, 

C.  W,   Smith,  :]1   Broadway. 

F,  PT.  Smith.  16  Exehange  PL 

T.    R.    Smith,   150  Broadway. 

J,   P.  Smtlhera.  jr..  40  Broadway. 

Snare  &  Triest,  '^i  Cortland t. 

C.  H.  Snow.  Universilty  Hights. 

So oy smith  &  Co.,  71   Broadway. 

J.  F.  Sorzana  (firm  ofi,  :^1  Broadwny, 

B.  G.  Spilsbury  Engineering:  Co..  45 
Broadway. 

T.   W.   Spragniie,  97  Cedar  St. 

Standard  Engrlneering  &  Contracting 
Co.,  160  5lh  Ave. 

Starr  Engineering  Co.,  2^0  Broadway. 

Henry  St**ra,  .Jr..   1    Brf>adwgiy. 

Stone  &   Thurstnn,   22i]  Brnndway. 

Herman   A.   Slraua;*.  2!>   Uherty  St. 

E,  L.   Street,  4i  Wnll   St. 

Structural  EnghiferirK  Oj.,  39  Cort- 
landt  St. 

C.  W.  Stewart,  33  Broad  St. 

B.  J.   Sull!v"in.  220  Brj^dway. 
James  Symlriglon,    l<j   KxehanKe   PI. 

,  G.   A.   Tuhi^r.  106  E.   2?d  St. 
Caeaar  T.  ran,  102  Fulton   St. 

C.  F,  Tern,  y,  123  Liberty  St. 
E.  a.  Thomas,  H7  Cedar  St. 

G.  II.  Thomson,  51   l^;.  44th  St 
T.    Iv.   Thom»  ti,   17   T'ark  Row, 
II.  i\  ThompsMTi.  Knf  Liberty  St, 
R.    IL   Tingley.   I(i2   Fulton   St. 
W.  H    TJtua,  3  Union  Square,  W, 


JVVii'  Yntk  City — Manhntian  tmd  HrmiX— 
CtintiiiueiL 

B,  P.   Tomassek.   217  W.    l^th   St. 

C.  H.   Tompkins.   320  t.ibf  riy  St. 
A.  B.  Tower.  1123  Broadway. 
Tbwer  &  Wallace,  309  Broadway. 

F.  M.  Tow  I  26  Broadv^ay. 
e.   S.   Towle,   220  Broadway. 
U  L,  Trlbus,  S-t  Warren  St. 
J,  C,  Trautwlne,  Jr.,  27  Williams  St. 

A.  W.  Trotter,  71  Broauway. 

B.  W.  Tucker,  15  Cortlandt  St, 

G.  R.  Tuaka,  62  W^illiams  St. 
t>luf    Tybcrpft    3i>   Cortlandt. 
United  Construction  Co.,  IT  Park  Row, 
United   Engineerings     *£:     Contracting 

Co.,   17   Park   Row. 
J.  G-  Van  Home,  71  Firaadway, 
Frankhn   Van   Winkle,    39   Cortiatidt. 

St. 
H.  L.  Vanzile,  It  Broadway. 

C.  G.    Veimeule.    20i;i    Broadway. 
A.  "Lt.  Von  Baoer.  112;^  Broadway. 
P,  Von  En]f*parf4er.   iJ5  Nassau  St. 
J.  A,  L.  Waddf^ll,  11  Broadway. 
Waddell    &    Montgomery,    72    Tritdly 

Place. 
Geo.   Wadnian.   33  Stuyvesan:   St. 
^^■alke^  &  Stldbam,  S74  Broadway. 
J.    F,    Ward,    45   Broadway. 
Wjn.    R,    Ware,    A,      Columbia     Oj^ 

lege. 
J,  p.   Waring:,   45  Broadway. 
T\'aring,    Chapman    &      Farquhar,   874 

B  road  way - 
C.   S.  Warner.  16H  W\   14Hth  St. 
W.   H.   D.   WasVdn^ton,   1   Broadway. 
John  Waterhouse,   71   Broadway., 
A.  L.  Webster.  3  Broadway. 
W.   H.   Weightman,    29   Broadway. 
J.  H.  Weils.  32  Nassau  St. 
'     S.   (\  Wflskopf,   21   State   St. 

Wetmore  &  Lend.^in^'.  120  Liberty  St       ' 

<1.  A,  Wheeler,  253  Broadway.  j 

S.    Whlnery,    95    Liberty    St.  j 

J.  T.  Whistler,  52  Broadway. 

W    H,   White,   32  Pine  St. 

F.   S,  Williamson,   256   Broadway. 

Fremont  Wilson,  fi6  Maiden  Lane. 

H.   G.   Winn.   121   E.    44rth    St. 

A     R,    Wolff.    130   Fulton    St. 

W^:)ltmann.  Keith  &  Co.,  11  Wall  St 

K  J.  Wood  Co.,  243  Broadway. 

Chas.   Wyeth,  1  Madison  Ave. 

A.    J.    Zerbe,   11    Broadway. 

J.  B.  York,  52  Broadway, 


"-^r-Sirr, CEMENT  AND  ITS  USES  ^ 

^^_^_^^^^_^_^^^_^^^_  iy  ^'ivf^ii   more   fiiilv   in  j 

=        MUNICIPAL  ENGINEERING  MAGAZINE 

Sulncrlpiiofl  Prle«,  %tM  Ht  Ytar.  than  auy  other  publication.  J. 
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NEW  TORK  CITY,     BOROUGH     OF 
QUEENS- 

R,  Evans,  1  Town  Hall. 
J.  J.  McLaughlin,  Co,  Engr. 
Ferdinana  PtMaUa,  4  Center  St.,  Ja- 
maica. 
S  .H.   Roemer,  20  Main,  Flushing. 
Richard     Rutter.     Rockaway      Paik 

Gee  an  us. 
Frederick   Skeen,    411   Lock  wood   St., 

L.  I.  City. 
L.  C.   Smith,  24  Jackson  Ave.,  L,  I: 

City. 
Harold  Tttlt,  5th  &  Jackson  Ave,,  L. 

I,  City. 
P.   G.   Van  Alst,  702     Vernon,     L.     L 
City. 
NE^V   \ORK  CITY.     BOROUGH     OF 
HICHMOND— 

L.  W,  Freeman,  New  Brighton. 
Wm.   R.  Hi  I  Iyer,  407  Riclimond  Ter., 

New  Brighton. 
Henry  P.   Morrison,     23     Rich    Ave., 

Port  Richmond. 
W.  S.  Bacot,  Staple  ton. 
Otto  H.  Klein,  42  Harrison   St.,  Sta- 

pleton, 
Hubbard  R,  Yetman,  Totlenville. 
NIAGARA   FALLS— 

Wallace  C   Johnson- 
IWalter  Jones. 
IWalter  McCiiUoh, 
S«  B,  Very.  Cy.  EriKr, 
DRTH  TONA WANDA— 
iBarrally  &  Snow. 
|A.   F.   Sralth.  Cy,   Bngr. 
3DENSBURG— 
Patrick  Hacket. 
Geo.  Tate,  Cy.  En^. 
5NE11DA— 

F-  W.  Ormsby,  Cy.  Bnifr* 
,  John  H.  Sleber,  A- 

^EONTA— 
[Owen  Phillips,  Cy,   Engrr. 

iTEGO- 
jKelson  J.  Harris, 
|y.  W.  Ornshy,   Cy.   Engr. 
I  John  H.  Sec^ber. 
fcATCHOGUE— 
|J.   Koe   &  Son 
lEmmett  F.  Smitli,  Cy.  Engr. 

SEKSKILT^ 
{h  W.  Reynolds.  Cy.  Engr. 

>RT   JERVIS- 
f Irving  Schofieid,  Cy.   Engr. 
DtJGHKKEPSlE- 

H.   Brevonrt.  54  Market. 
2hii»^  E.  Fowler,  Cy.  Engr, 
TEENS BURY— 
Jeo.  P.  Slade,  Cy.  Engr. 
DNSSELAER- 
51  wood  Bleiasing,  Cy.  Engr. 
^CHESTER— 
e Grand  Brown.  16  State, 
red  n.  Crafts,  97  Glendale  Pk. 
Pliofl.   Evershed. 


R  ufih  t'gif.'  r^Cot  tUn  tied. 

E.  A.  Fisher,  Cy.   Engr. 

GlUelte,  Hay  &  Gillette,  751  Powers 

Bldg. 
W.  C.  Gray.  418  Powers  Bldg. 
J.  H.  Grant,  City  Hall. 
Horace  Jones,  li2  State. 
K.   Klulchllng,  M)  Clinton   Av-  ,   ?r, 
Geo.  W.   Rafter,  63  Kenwood  Bldg. 
John  C.  Ryan,  lis  Arcade. 
W.  R.  Storey,  711  E.  &  B.  Bldg, 
W.  J.  Stewart. 

J.  N.  Tnbbs,  207  Wilder  Bldg, 
ROME- 

F.  A.  Coleman,  Cy.  Engr. 

G.  S.  Hook. 
Knight  &  Hopkins. 
Geo.    C.    Schlllner. 

RONDOITT— 

Geo.    N,    Bell.   Cy.   Engr. 

P.  Edwin  Clarke, 

Jas.  E.  Phlnney. 
SALAMANCA-^ 

K.  Kelsey,  Cy.   Engr. 
SANDY   CREEK- 
S'  E.   Wheeler,   Cy.   EnifT. 
SARATOGA   SPRINOa— 

J.  S,  Mott,  Cy.  Engr, 
SCHENECT.ADY- 

J.   Leland   Fitzgerald,  Cy.  Engr. 

J.  M.  Jackson. 

Ollii   H.   liJLiiilretli. 

L.    B.    Sebring. 

D.  C.   Smith. 
SIDNEY— 

James  L.  Clark,  Cy.  Engr. 
SING  SING— 

C.  E.  Cartwrlght.  S.  Highland  Av&. 

C,  a     Go  wen. 

W.   E.   Horton,   Jaroe©  St. 
BOLVAY— 

Jam€B  M,   Gere,   Cy.   Engr. 
SYRACUaB- 

James  B.'  Cahoon,   639  Onondaga   St. 

W.   B.  Cogswell. 

Allen    &    Farrlngton. 

Rhesa  Griffin,  3&7  E,   Gkjne«ee  St. 

Geo.  E.  Hlgglns,  84  Wietlng  Blk. 

H.  C.  Hodgklns,  610  W,   Onondaga. 

Thoraa.^    H.    Mather,     3S   Nottingham 
Bldg. 

Geo.   A.   Morris^  102  Holland  St. 

Henry  T.  Reach,   City  Hall, 

H,   Soule. 

Russell   R.   Stuart,   Cy.   Engr. 

Charks  A,   Sweet,   252  James  St. 

James  G.  Tracy.  405  S.  A.  &  K.  Bldg. 
TARRYTOWN— 

Ward  Carpenter  &  Son. 

D,  S.    Merrltt. 

E,  J.  Wulf.  Cy.  Engr. 
TON  A  WANDA— 

D.  M.   Greene. 

J.  B.  Snow,  Cy.  Engr. 
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Eiigr. 


TROi'— 

liMwan]   R.   Cary,    Cy.  Engr, 

<'iiry   &    Roi'in^rj  Times  Bldfi^. 

John  FIjnn, 

>Y.   G.   l^iiymand. 

Palmer   €\   Ricketts^    17   1st. 

MartJn    Sehenck. 
TrPJ'KR   LAKE- 

W,   B.   La  Fountain,  Cy.   En^r. 
UTICA- 

C.  W.  Adanu!.  1S2  Oneida. 

F.   K,  Baxter,  WS  Bleeker. 

J^«  w  Is  CllfTordl,  Jr. 

Paul  T^.  Schultze,  Cy. 

R.  W,  ^Sherman, 
WAT.DEN— 

Chas.    Caldwell,    Cy.    En^r..      P.      <>. 

WARWICK- 

H«  Tiry  Pell  on.  Cy.  Engr, 
WATERTOWN— 

F.   A.    Hinds. 

C.  O,  Mfrond\  Cy    F:ngr. 
W?flTEHAT.L— 

A.    IX   BarihMinniew.   Cy,   Eng:r, 
WHITE  PI^JXS- 

J.   M.   Farley,   Cy,  Engr. 
YONKERS— 

\Vm,  H.  Baldwin,  4']  Wsisliurtnn  Ave. 

E.    Sherman   Gould, 

C.   V,   Lellva.   Cy,    EngT- 

\011TI1    I    VUOLI\%. 

ASHEVILLE- 

11    M,   Lee.  Cy.   Erigr. 
CHARLOTTE- 

F1iik:i1   C.    Rhiek. 

Haythn.   Win*  Irr  ^i;:    ShKiim. 

Hook  &   Sawyer. 

V.   P.   Milhurn. 

C.    A.    S^n-ari,   Cy.    hin^rr, 
GREKxNSBDRO— 

Frank   A.   PeircH', 
IiFNl)i:RS<)N- 

A.  c.   Linthii'iJin.  % 

KALEPtH 

w:  Z     lUak.  ,    Cy.   En^r. 
ROCKLXCrllAM— 

W,    L     t:\inLt. 
SALISPI   KV 

N,  E    Scales.  *  '\ 
WiLMTNGTON 

J.    r',    Chaae. 

Jns    H.   McR< ' 
WlN^^rnX- 

J.   Ii.    LudlOYT. 

J     O.    MfJir ruder 

\HRTlt    I>AKI)T\. 

FAJiiJo— 

flafu'oek   Bros. 

H.    Bee  be. 

J,    (VShea. 

Sani.    F.  f'labbe,   Cv.    Kngrr. 
GRAFTOX— 

F     T.,    Rnss,  Cy.   Tdlngr, 


Kiigr, 


Enprr. 


Kngr, 


GHAXL>  FORKS^ 

.1.  J.  Smith,  Cy.  Engr. 

W,  S-  RusaelL 
JAMESTOWN— 

B.  P.  Tlliten,  Cy.  Engr. 

OHIO. 

AKRON- 

W.  D,  Chapman.  5i'4  Evt  rt^ti  Bld^:. 

J,  A.  Gehres,  Court  House  Square, 

Paul   Bros..  2Sfl  Main  SC 

John    W.    Payne,    Cy.    Enp:r. 
ALLFANCE!- 

\\\   B.   Hunt. 

O.  W.  Pfoutfl.  Cy.  Engr. 
ASHLAND- 

F.  L.  Xted  rbeis.'r.  Cy.   Engr. 
ASHTAIiUr.A- 

L.    A.   Amaden. 

F.  E.  BisselL 

HE    Mann,  Cy.   PIngr. 

Abner  D.  Strong. 
ATHENS- 

J.  R,  Sandii,  C   .  Ensrr. 
BBLLAIRE- 

\    J-  Xoiton.  (\\.   Enj^r. 
lEI  EEFOXTxlIXE- 
^Trnin  K-  Fishier. 

.T.fs.   C.    W.   Wonders,   Cy.    Engr. 
BOWLING  GREKxX- 

K.  L.  Spaflford. 

L.   B.   Frnktr. 
BRYAX- 

Srhor-T^an    *?'    Con?aul. 
(AMHRIDGE— 

<  >.   M.  Hoge,   Cy.    Engr, 
CANTON— 

L.   K.   Chapin. 

G,  M.    Kaufman.    Central    Sav.   Bunk 
Bldg. 

K    J.    Land  or. 

Robt.    Ostermayer,    1211    ?.    Clevelfind 
Ave. 

L    W.  Tl^omas.  12.-^  Tuscarawas  St. 

Guy    niden.    Sehnefer    Blk. 

Plilllli   If.   %%»4»i*r.   Cy.  Killer. 
CARROLLTON- 

J.    D.    T/nne,    I'v.    Kii^r. 
CAltTHAGE" 

E    F.    Ijaymaii.   Cy.    Engr. 
C  EL  IN  A— 

A,   W.   Fishbaue-h, 

Mar  tin    Lutz,    Cy.    T5ngr. 
CHILLI  COfTH  F— 

Jobn   F.    Cook. 

Walter  IvI.    Dawley, 

It.   M.   H^ad,   Cy.   Kngr. 
crNClNNATT- 

Louia  F.  Bo  el  I,  4133  Florida  Ave 

Wm.   H.   Bo^b.  City   Water  Wi^rks, 

G.   BaiiHearen.  2C   Fbior  City  Hall 

J.    E.   Brecn,  County  l^ner 

M.    D.    Burke,    4iU   Pike    Bldg. 

Clfnton  Cowrn.  540  Main. 

C.  N.  DanenUower,  1426  Elm 

George  W.  Diekmcir,  211  iBfh  St. 
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itn  tiati — Continued. 
A.   U   Duwelius,   127   E.   Sd. 
;  Wm.  C.  Dowson,  2ftl7  Cleinview  Ave. 
.  Barnshaw   &   Punshon,    Glenn    Bldg. 

olh  and  Race, 
f  Robert  Engle,   1530  Lincoln  Ave. 
[Collin  Ford,  Jr.,  1050  Wesley  Ave. 
[David  Goldfogrle,   Dennisjn  Hotel. 
[  James  M.  Harper,  1546  Bay  miller. 
IB.  W.  Harrison,  County  Surveyor. 
[Heye  Bros.,   Hopkins  &  Linn. 
I  John    W.    Hill,    36   Glenn    Bldg. 

Arthur  S.   Hobby,  610  Lincoln  Ave. 
t  D.  a  Hosbrook  &  3on,   65  Picktring 
BldiT. 

I  Hosbrook       &       FerriM,       429       Pike 
BldK. 

E.  W.  Huge,  9th  and  Main. 
;  H.  E.   Knorr,   County   Engineer. 

P.  S.  Krug,  County  Erngineer. 
i  E.  F.  Layman,  32  E.  3d. 

Jos.  M.  Locke,  40  E.  3d. 

L.  W.  Mathewson,  4222  Chambers. 

Prank  E.   Morris,  2846  Harrison  Ave. 

I.  W.  Newcomer,  11  Masonic  Temple. 

Thos.  B.  Punshon,  Chief  Engineer  B. 
of  C.  A. 

The  T.  F.  Randolph  Co.,  232  E.  5th. 
Chas.    E.    Raslnsky,    1641    Clayton. 
R.   L.    Read,   32  E.   3d. 
J.  K.    Rugg  &   Co.,   340  Main. 
H.   B.   Schmidt  &  Co.,   215  E.   4th  St. 
Thos.   G.  Smith;  Jr.,  M.  E..  11  Ham- 
mond   Bldg. 
0.    Spengel.   409  Pike   Bldg. 
H.  J.  Stanley, ,  Chief  Engineer  B.  of 

P.  S.,  aty  Hall- 
James  A.  Stewart,  517  Johnston  Bldg. 
Christ  Stichnath.   Shaw  Ave.,    Hyde 

Park. 
Walter  E.  Sullivan.  City  Hall. 
J.  H.  Sundmaker,  County  Engineer. 
Willis  "P.  Tharp,  810  Keave  Bldg. 
Henry  Tozzer,  4211  Turrill. 
E.     W.    Wulfekoetter.    Jr..     14     Hul- 

bert  BIk. 
Adolph    G.    Wulflf,    Spring    Grove    & 

Bates  Aves. 
CIRCLEVILLE— 
C.   F.  Abemethy,  Cy.  Engr. 
Sam'l  Fuller. 
Thos.  McMananry. 
Will  Mowery. 
CLEVELAND— 
Frank  S.  Bamum,  A..  New  ?: norland 

Bldg. 

E.  E.    Boalt,  45  Outhwaito   Avo. 

TIT.  B.  Boflfardaa.  OMhorn  ¥lt\*j:.  (  o., 

Osborn  Bldflr. 
Philip  L."  Cobb,  2J^00   Euclid   Ave. 
Edward  C.  Cooke,  44  Hough  Place. 
Gteo.   Culley,  4  Redell   St. 

F.  F.  Harrington,  509  Osborn  Bldg. 
Chas.  H.  Haupt,  73  Edgewood  Place. 


Clevela  nd — C  'ontin  tied. 
Chas.    W.    Hopkinson,    A.,   50   Euclid 
Ave. 

A.  Lincoln  Hyde,  New  England  Bldg. 
Mar\in  W.     Kingsley,     Supt.    Water 

Works. 

C.     F.     Lake,     ONboru     Eng:.     Co., 
Osborn  Bids. 

Chas.  F.  liewis,  307  Cuyahoga  Bldg. 

Walter  Miller,  407  Perry-Payne  Bldg. 

Benjamin    F.    Morse,    E.    &     A.,     36 
Cheshire  St. 

J.   P.   Ogden,   Engr.     of     Pavements, 
City  Hall. 

The  Osboru  Enarineeriua:  Co.,  Os- 
born   Bids* 

J.  T.  Pardee,  Engr.  of  Bridges,  City 
Hall. 

Isaac    K.     Pierson,      416      Cuyahoga 
Bldg. 

Albert  H.  Porter,  403  Osborne  Bldg. 

M.  E.  Rawson,  762  Genesee  Ave. 

Walter    P.    Rice,    Dir.    P.    W.,     City 
Hall. 

John  N.   Richardson,  A.,     262     Pros- 
pect St. 

Geo.  S.  Rider,  604  Century  Bldg. 

Jas.    Ritchie,     Cy.     Engr.,      Hickock 
Bldg. 

L.  T.  Schofield,  A.,  338  Erie  St. 

Chas.  F.  Schultz,  354  Superior  St. 

Chas.  H.  Strong,  622  Cuyahoga  Bldg. 

Henry  C.  Thompson,  20  Benton  St. 

Joshua  D.  Varney,  53  Public  Square. 

Wellman-Seaver  Eng.   Co.,   1404  New 
England  Bldg. 
CLYDE— 

W.    E.    Gillett. 
COLUMBIANA— 

J.    G.    Beatty. 
COLUMBUS— 

B.  F.  Hi>wen.  28  E.  State  St. 
Henry  Cordes. 

John   Courtright,    347  S.    High   St. 
F.    J.    FlHher,    2^    E.    State    St. 
M.    H.    Gate.s,    2^V.   N.    High   St. 
Julian    Grigg.s.    City    Engr. 
E.  A.  Kemmler,  City  Hall. 

E.  E.  Legg,  4V^  Pioneer  Blk. 
R.   R.  Marble,  23  E.   State  St. 

Chas.    E.    Perkins,    Chf.    Engr.    State 
B.  P.  W. 

F.  J.  Picard,  59  Clinton  Blk. 
Snow  &  Barbour,  8G  N.  High. 
Frank  Snyder,   23  E.    State. 

J.  A.  Taft.  23  K  State. 
CONNEAUT- 

C   II.   Slater,   Cy.    Engr. 
COSIIOCTON- 

John    A.     ll.uiloii. 
CK  EST  LINE— 

C.  W.    Babst,    Cy,    Engr. 
CUYAHOGA    FALLS- 

Ilosea   Paul. 
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DAYTON- 

Harry  J.  MrDargh. 

H.    K,  Tathui    &   ru. 

fi*.  M.  TuriitT,  Ij  .  lliincr. 
DKFlANt  }:- 

Henry  F.  Tulu  tviif  Oily  Engr, 
DELAWARE— 

J,   B.   Taggart,   C'iiy   Engr. 
EAST    LlVERPOOl^ 

A.  \V.   Scott. 

Jtihix  A.   Qeorue,   Cy.   En&r. 

AdoJiJh    Pritz. 
ELYRIA— 

Wm.    H.    SluHcs. 

C,   H.   Snow,   Cj\    Engr. 
FINDI.AY- 

E.  C.  Bolton. 

J.   W,   S.   Kelgk%   Cy.   Engr. 
FREMONT-^ 

Henry  Hughes.  Cy.  Kngrr* 
GALiON- 

J,  W.  Atkinson,  Cy.  Eji^r. 
GA  LLI  POINTS— 

M.   F.    Leonard, 

Ariuf*  K.   W]]]iams,  t!y.   Ensi*- 
GENEVA- 

B.  P.    Ftvwet,    Cy.    Engr. 
GL.ENV1LL.E- 

The  Walter  P.  Rice  Eng.  Co.,  Cleve- 
land, Cy.   Eiijjrrs. 
GREENVILLE— 
W.  D,  BritTTibaugli^  Cy.  En!?r. 

C.  O,  Liieaa. 
HAMILTON— 

L.  A.  Diilon,  City  En^-r, 
HA  RT  WELL— 

H,  C.  Innes. 
IRONTtlN— 

F.  G.   T^^ete.  Cy.  Ku^T. 
JACKSON— 

Solon  Smith,  C^^  Engr. 
KENTON— 

W.  W,   Myers,  Cy.   Engr. 

Alex.   R.   Taylor. 

O,   F.    Wiison, 
LAIOEIWOOD— 

Robt,  WnKir. 

R.  J.  Woo,],  city  Knsrr. 
LANCASTEK— 

A.    E.    Bretz. 

J  no.    N,    Wolfe,    <'jty    Engr, 
I.EB  A  NGN- 
Frank    A.    Bone. 

W.   It.    Kemrn-r,    Cjty    bln^w 

Wni.   Me  Cole, 

P.    O.    Monfort. 

Webb  Smith. 
LEIPSIC— 

D.    W.    Scitz,    Cy-   Enffr, 
LIMA— 

R,  H,   Gamble. 

X    C.    McCollough, 

L.    F.    Prc'vost.   Cy.   Engr. 

Geo,    Tuylor. 


LnKl>ON—  ' 

K     L     ilarvey. 

^.'liiiL  Mi»ri3€.  City  Hnj^r. 
LORAIN- 

E.   C,    L«Hjfhurn>iJt;ii. 

C.  H.  Snuw,  Cy.  Engr. 
MADISON  VH.LE- 

Asa  Hawbrook, 
MANSFIELD- 

.Tncf?b   I.iiird.   Cy.    En^r. 

b\    v.    Schnitzfr, 

V.  ill  tldiOK. 
MARIETTA- 

E.   F.   Gates?.   Cy,   Engr. 

W,  P.  Mason.  21m   Frnnt. 
MARION— 

J.   W,    Scott,   Cy.    Engr. 
MARTIN  S    FERRY- 

AljtLint   Lash,   Cllv    Engr. 
MARV.SVH.LE— 

.1.  <\   Ken  I;  tidy.  City  Engr. 
ALVSSiLLON- 

D.  C.    Bur  ion.   City    En^r 
Ml  DDL E PORT- 

Thosi.  He  ad  ley. 

Tims.    Middleton.   Cy   .B:ngr. 
MIDHLfirrOWN- 

Fr.ink    Doty,     City      Eiigrinetr, 
A  VI- 
MINGO  JUNCTION— 

Jamep   L.   Cox,   c  {fy  Ehigr. 
MT.   VERNON- 

A.    Csi^slll,   Cy.    Engr. 
NAPOLEON- 

C.    N.    Schwab,    city    Engr. 
NEWARK— 

N     Ti.   Brown,  Cy,   Engr. 
NEW  PHII^  DELPHI  A  — 

J.    H.   Booth,   City   Engr. 
NILES— 

Wm.   Wllfton,   City   Engr. 
NORTH    BALTIMORE— 

T>,    \Y.    Leese,    City    Ejigr. 
NtiRW  ALK— 

John   I^aylln,   t:'y.   Engr. 

L».   B.   Mesnard. 
NORWOOD— 

Jas.    A.  Stewart,   Cy.    Ener, 
O  BERLIN— 

\y.  B.  Gerrish,  Cy.  E^ngr, 
OTTAWA— 

J.  S.  Cartwright,  Cy.  Engr, 
OTWAY— 

J,  "W.  Smith. 
PAINESVILLE- 

Frank  M,  Barker,  Cy.  Engr. 
PAULDING— 

Oliver  Morrow,  Cy.  EngT* 
PI  QUA— 

H.  K  Whitiock,  Cy.  Engr, 
POMEROY- 

Headly  &  Midileton,  t^'.  Eng 
PORT  JEFFERSON— 

Cbas.  Counts. 


PIB 
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ikoUTH-- 

WELLSTON-                                                    ^^^H 

LHiiti   Bratt,   U  GalUa. 

Thos.  M,   Davidson.                                    ^^^^^M 

Brj^an.  Cy.  Engr.,  S3  E. 

8th. 

Homer   Goddard.                                         ^^^^^H 

\^NA— 

WILMINGTON-                                                 ^^^H 

:.  Linton,  Cy.  En&r, 

J.  A.   Brown,   Cy.   Engr.                           ^^^^H 

INGt— 

Alph   McKay.                                                     ^H 

3  Cooper. 

WOOSTER—                                                             ^H 

Hosbrook,    Cy.    Engrr., 

P.    O, 

J.  L.  Eberhardt,  Cy.  Engr.                               ^H 

:inTiatL 

XENIA-                                                                      ^M 

4RYS- 

G.  A.  McKay.                                                          ^M 

Keiithan,   Cy.   Bngr. 

YOUNGSTOW^N-                                                       ^M 

I— 

F.  M.   LUlie,   Cy.  Engr.                                     ^M 

,a  French,   Cy.   Engr. 

Owaley   &   i^ouoherle,   A.                                   ^H 

atrawn. 

David  M,   Wise.                                                  ^M 

JSKY— 

ZANE3VILLE-                                                  ^^^M 

Brewer. 

W.  Miller.  Cy.  Bngr. 

Henry  I.  Buell,  Cy.   Engr.                       ^^^^M 

JT- 

OKLAH03IA  TBR.                       ^^^H 

B.  Weddle,  Cy.   En^r. 

[y— 

GUTHRIE—                                                            ^^^B 

House,  Cy.  Etigrr. 

J.   Foucart.                                                   ^^^H 

^OOKI^YN- 

Mr.    Bennett.                                                  ^^^H 

rause.   City  Enfi^r. 

T.   C.   Frazier,   Cy,   Engr,                         ^^^H 

GFIKLD— 

SHAWNEE-                                                     ^^^H 

\    Olds,    19   E.    High   St. 

W.   F.  Graves.                                                 ^^^^H 

Sccver,  25Vj  E.  Main. 

PONCA   CITY—                                                          ^H 

^Iiaron*   Cy.   E^iig^r. 

G.  H.  Brett,  Cy.  Engr.                                       ^M 

I  F,  Snyder.  57  W.  Main. 

^^H 

in   Qlril.  Court   Hotme. 

OR15O0M.                                        ^M 

SENVILLE^ 

ALBANY—                                                             ^^^B 

Cur f man.  C>^   UnEr, 

C,  H.  Burggraf.                                           ^^^H 

Huston,    Srd   Ft.    Court 

House. 

COK  V  .A1.LI3-                                                 ^^^M 

!^- 

G.  V.  Bkelton,   Cy.  Engr.                       ^^^M 

Fetera.  Cy.  Engr. 

PORTLAND^                                                 ^^^H 

:)o= 

"Win.   B.   Chume,  Cy.    BnffT.                      ^^^^^1 

\   Brofvn,    C>%   diicr. 

D.   D.   Clarke,   City  Hall.                                   ^H 

rd  Buxton.  T.  &  O.  C.  R 

.  R. 

J.  H.  Cunningham,  eio  Cham.  Com.                ^H 

.  CJark.  2024  School  PI, 

W,   H.   Kenne<ly.   Ore.   R.  R.   &  Nav,            ^M 

Cook,   Law   Bldj5, 

Co.                                                                          ^H 

k   T.   Oakley,    The   Spltaer. 

E.   M.   Lazarus.                                                     ^H 

OUphant,  1st  Asst.  cy.  Engr. 

Richard   Martin,   Jr.                                              ^H 

J  &  Sherman,  613  Nasby  Bldg. 

Whldden   &   Lewis.                                               ^H 

Stratton,  115  r!lj!ira.  of  C 

lorn. 

"J  TO— 

FE:]VTir»ll.VA]VlA.                                 ^1 

,   White,  Cy,   Engr. 

^^H 

ALLENTOW^N—                                                          ^M 

Walker,   Cy.   I5ngr. 

Geo.  F.  Geiss,  City  Engr.                                  ^M 

i  SANOITSKY— 

Jacohy  &  Welshampel.                                       ^H 

3  Greek. 

ALTOONA—                                                               ^M 

NA— 

Harvey  Linton,  City  Engr.                                ^H 

s   Swisher,    Cy.    Engr. 

AMBLER-                                                                 ^M 

VERT— 

Amert  Beck.                                                        ^H 

Beatty.  Cy.  Engr 

Edw.  C.   Evans.                                            ^^^^H 

W.   Rimer. 

Thomas  S.   QUIin.  Cy.  En;^.                   ^^^^M 

KONETA- 

Morris    Redlfer.                                             ^^^^H 

lel  Craig,   Engr. 

B.   S.   Rui^selK                                                   ^^^^| 

lEN— 

ASHLAND—                                                       ^^^H 

D^nnlsen. 

Jos.    B.   Garner.   Cy>  Engr.                         ^^^B 

Dickey.  Cy.  Enftr. 

ASHLEY—                                                                  ^H 

[a  r  wood 

H.      S.     Smith,       Cy.     Engr.,     R    O.             ^M 

Sealey. 

W^llkesbarre.                                                      ^M 

IINGTON— 

BEAVER—                                                                ^1 

.  Jacobs.   Cy.   Engr, 

J.   A.   Atwood.                                                       ^M 

Parker. 

BEAVER  FALLS—                                                   ^M 

aiLT— 

H.   T.    Barker,    CUy   Engr,                               ^B 

Hanbeil. 

BELLEFONTE-                                                               " 

'i.  Overman. 

J.  H.   Wetzel.   Cy.   Etj^r. 
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BELiiE3VUE3— 

Edtibuni  &  i\Htpvi\  Cy.  Engrs, 
BETHI.KHrai- 

U'wii^J.  l\,  GrM.ssart,,2^{  S.  Muln  St 

R.     EI     Neumeyer,     Cy.     Engr.,     143 
Bruiid   St. 

WUUrun  R-  Spengler,  23  R  Mnln  St 
HIHI>SHuRO— 

Sariiut'l  Rea,  Cy.  Kngr.       * 
BUKJMSBURi}— 

Jan.  C.   Brown,   Cy.   iiliigr. 
BRADiXJCK— 

\Vm.  Howat^  Cy.   Kngr. 
BRADFXJRD— 

E.  N.  Uunih,  A. 

P.   B.   Wlnfree,   Cy,   Engr. 
BRYN'  MAWR— 

Sam'l   M.   Garrti?ues. 
BVThKK— 

C   F,  D.  MeQiiisfUm.  Cy.  Kri^r 
CAMBRIDGE  SPRING9- 

H,  H.   Finney,   Cy.   Engr, 
CARBON-DALE— 

Walter   Friek,    Cy.    Knar. 
CHAMBERSBCRG— 

S.   D.    Cylbertsoii,    C\\    EnRr. 
CHARLEVDl- 

R.    L,    Banilian. 

\\m.  LToyii,  Cy,  En&r. 
CHESTER— 

TV    H.  Karns. 

C   H.   IjaOoiniis. 
CLIFTON  JlElGirrS- 

Thi.m.    G.   Jcinvier,    Cy.    Engr, 
eOATESVJLLE- 

H.  G.  Book.  i^y.  Kngr. 
eoi.LIMBIA-  '    - 

J,    Koch. 

Stimiiel   Wri^rht,  Cy,  En^^r, 
CON  NELLS  VI LLE- 

S,   M.    FnijsT,  i"y,   EnKJ% 
CORRY- 

Mivin   R.   Dickson,  Cy.   Engr. 

G.    D     GltlH-rt. 

coi  j«r:H.ST^4mT— 

Ura   L,    Niehola, 
CRAPTON- 

James  S.  llaiiDg. 
CURWIOXSV  n.LE- 

\\\  A    Moore,  Cy    Khgr. 
DERRV    STATM  ►X  - 

.L  J  a  ok  Neil,  ^  >     Ktigr. 
EAS'I^JN— 

A.  Prt;<tH^U   I'"i>!woll. 

Lords  A.    E^'raiH^isro.  Cy.    ICiigr. 

S     H.    Lra- 
EMPi  Mtil  M- 

A.    n.    SlKilVr,   Cy.    Eniyrr, 
ERIE 

B<n.   E.    Hriggi;.   Cy,   Eii^ir 
EVEHETT- 

fj,   W.   Ciiunrii.  Cy,    En?,;r, 
FRANKLIN— 

T,  Ij.   KemiHrLlell.  Cy.  Engr, 

E.  C,  Ri-ad 


UARRIBBURG— 

F,  C.  A.  G.  Bergen^jrt-a. 
HASTIXGS— 

J  as,  Campbell,  Cy.   Enj^r. 
HAZELTON- 

A.  B.  Ceiaix.  Poplar  Ot  Chestnut  StS- 

L.  O.  Emmerich,  2<>l  N,  Laiirel  St. 

Jam.  S.  H tiring,  Cy.  Engr. 

E»  A.  Hess,  197  Peuce  St. 

T.  S.  McNair,  Diamond  Av»  .  tV  Alt^r 
St. 

L   F    CnsteaiJ,  91  N.  Church  St. 
HirNTrNGDON- 

J.  Murray   Afika,   Cy,    Eug^r, 
INDIAKA" 

Robt«   M.   Mill  Jen.   Cy.    En^r 
JENKINTOVVN- 

Jos.  W,  Hunter,  Cy.  Engr. 
JOHNSTOWN- 

Gt-o.    Krueger. 

Lee  Masterton.  Cy,   Engr. 

Alex*  McKtever, 

Geo,  Wild,  A, 

Wilson  Jk   Kuhn, 
KINaBT(JN- 

Tho.s,  Wright,  ry.  Kngr. 
KITTANNING- 

R.  L.   Ralston.  Cy.  Engr. 
KUTZTOWN— 

A,  B.   HefFner,  ry,   Engr; 
LANCASTER- 

Israel   Cariientti.   Cy.    Engr. 

D.   M.    Rothentn'iK^'i' 

C.    hi  UrVnui. 

J  as.    Warner. 
LA  N  SHOWN  E- 

Thos.  G.  Janvier.  Cy.  Engr. 
LANSFORT>— 

Wm,    J.    Dornliarh. 

ChtLH.  A.  Riilttr.  Cy,  En^r. 
T,,\TROBE- 

Grhhart  &  Reed,  Cy,   Engis 
LKllANON— 

T]\^*fl,   K.  Crow  ell.  Cy.   Engr 

G.  W.    lLaye«- 
LYKICNS- 

Samnel     COK,     Cy.     Engr. 
MANSFTELD- 

E.    N.    Bentley. 

Andrew  Shfrwuod,  Cy.  Engr. 
MAKIETTA— 

TaHjer   1^1  tes.   i"y.    ICni^r. 
MAC^^H    CHUNK- 

Franz  Mackl,  Cy,   Engr. 
M'DONALI>- 

R.    F,    HuiUer.    Cy.    Engr, 
M  KEFS  ROCKS— 

S.  L.  Gardner,  <'y.  Eiigrr. 
MEADVILLE^ 

W.    A.    Doane,    City    Engr. 
Ml'DlA- 

i\    M.    Brooma:i, 
MIDDLETOWN- 

Geo.    a.    Mtsh.    Cy.    Engr. 
MONONGAHELA  CITY— 

Geo,  T.  Jenkins,  Cy.  Engr. 


ENGINEERS,  ARCHITECTS,  ETC. 


559 


FARBERTH— 
P.  P.  Brendlins^er. 
:ETH— 
J.  Kunkle,  Cy.  Engr. 
ilobert  F*.  Wenta. 
CASTLE— 
bt.  H.  McConahy,  Cy.  Engr. 
R.  Woods. 

KENSINGTON— 
H.  ElUs. 

I.  D.  'White,  Cy.  Eftgr. 
)RRISTOWN— 
A.  K.  Calhoun.  606  DeKalb  St. 
Alan  W.  Corson,  7  E.  Airy  St. 
James  Cresson,  507  Swede  St. 
Ifalcolm  D.  Patterson,  Cy.  Engi*. 

Forth  east— 

C.  C.  Hill,  aty  Engrr. 
[KORTHUMBERLAND— 
James  G.   Dieffenbach,  Cy.  Engr. 

Dakdale:- 

Trimble  &  Miller,  Cy.  Engrs. 
OIL  CITY— 
Greenfield   Engineering  Co.,    237   Elm 

St. 
6.  F.  Roes*.  Cy.  Ensirr.,  City  Hall. 
PATTON— 

H.  C.  Terger,  Cy.  Engr. 
PHILADELPHIA— 

"  Chester     Albright.     908     Land     Title 
Bldg. 
R  C.  Alsop,  134  S.  3d  St. 
G.  William  Baist,  906  Walnut  St. 
Chas.  Balderston,  A..  411  Walnut  St. 
Amos  W.  Barnes,  134  S.  9th  St 
Edwin  F.  Bertolett,  723  Heeil  Bldg. 
E.    E.    Berthoud,     431    Odd    ^Vllous' 

Temple. 
John.  Birkinblne,  Odd  Fellows  Tem- 
ple. 


Broad. 
&      lllalr. 


400 


Walnut  St. 
1030     Wlth.-^ 


•SP.no'l 


F.  J.   Boas,  14  S. 
Bootli,     Garrcftt 
Locust  St. 

John  T.  Boyt,  502 
James   S.     Budd; 

Bids. 
Marshall  W.  Brown,  1023  Wltht^r.siwon 

Bldg. 
Emmett    B.    Carter, 

Bldg. 
Robert  C.   Clarkson, 

rard  Bldg. 
Clarke    &    Jlubbard. 

Square. 
Chas.     H.     Clifton, 

Water  Works. 
Charles    W.      Collins, 

spoon  BldiT. 
Dyer  Cooper,  614  N.  3rd  St. 
Allan  Corson,  1212  Montsoraery   Avo. 
William  Cox,  204  Walnut  Placf. 
Robert    A.    Comming.*;.      714      (^lirard 

Bldg. 
F.    W.    Darlington,    1120    Heal    IC- t:\te 

Trust  Bldg. 
Charles  G.  Darrah,  945  Drexel   T^ldg. 


12u2      Ffarrison 


710  SttM^vi.Mi   (Vi- 

1414      S.     Fi-nn. 

Spring     Gardf»n 


10.30      Wither- 


Philadelph  i'a—C'on  tin  ued. 

Howard  Deacon,  1103  Stephen  Girard 
Bldg. 

John  Jerome  Deery,  1015  Betz  Bldg. 

Chas.  F.  Douglass,  A.  1313  S.  19th  St. 

W.    A.    Drysdale,    415   Hale    Bldg. 

M.  Ward  Easby,  909  Grozer  B!dg. 

Joseph  D.   Ellis,  325  Walnut  St. 

Axel  H.   Engstrom,  517  Bullitt  Bldg. 

Henry  P.  Feister,  1011  Chestnut  St. 

Robert  A.  Fowden,  405  Hale  Bldg. 

Francis  Bros.  &  Jellett,  704  Arch  St. 

John  Frascr  &  Son,  A,  Imperial  Bldg. 

William  Copeland  Furber,  421  Chest- 
nut St. 

John  L.  Gill,  Jr.,  302  Walnut  St. 

Richard  Gilpin,   421  Chestnut   iUd^z- 

William  S.  Gray.  1030  Witht  r.^ioon 
Bldg. 

Robert  P.  Green,  1102  Stephen  Gi- 
rard Bldg. 

Haupt  &  Franklin.  906  Crozer  Bldg. 

Joseph  Hartshorne,  602  Harrison 
Bldg. 

E.  J.   Hedden,  14  S.   Broad  St. 

Magnus  Hellstrom,  572  Bullitt  Bldg. 

E.  Hexamer  &  Son,  419  Walnut  St. 

Holt  &  Schober,  378  Philadelphia 
Bourse. 

Giifflth  M.   Hopkins,  302  Walnut  St. 

Horn  &  Morris,  1227  Betz  Bldg. 

R.  M.  Huston,  302  Walnut  St. 

Philip   H.   Johnson,   1123  Betz   Bldg. 

Emery  J.  Kerrick,  228  W.  Hortter 
St..  Germantown. 

Keystone  Enghieering  Co.,  929  Chest- 
nut St. 

J.  Geo.  Klemm.  Jr.,  929  Chestnut  St. 

George  R.  Kurrie,  904  jWalnut  St. 

James  B.  Ladd,  1127  Real  Estate 
Trust  Bldg. 

LntUbury  <&  Siinckuinii,  l<;ii>  Fil- 
bert  St. 

Latta   &  Terry.   1001  Chestnut   St. 

Ambro.se   E.   Lehman,   711    Walnut   St. 

Henry  J.  I^aml)')rn,  704  Wi.her.~i>oon 
Bldg. 

I'^dwanl    F.    Lummis,    4.v:;    Walnut    St. 

N.    S.    Lynch.    308    Walnut   St. 

Thomas  IJ.  Main,  1227  Stephen  Girard 
Hldg. 

Edward  V.  Malt  land.  2(1.  2:it)  Drexel 
IJldg. 

George   M.   Newhall.    I.'IG  S.   4th   St. 

Win.  H.  Millard.  1103  Stephen  Girard 
Bldg. 

Edwui   P.   Monroe.    VM')  Arch   St. 

Howard    Murphy.    200    S.    3d    St. 

Eniusl  W.  Naylor,  50th  St.  and  Lan- 
caster Ave. 

Qnimhy  Enginetriiig  Co..  915  Ridge 
Ave. 

John    A.    Patterson.    420   Walnut    St. 

Alexander   Rea.   800  Land   Title   Bldg. 

S.  Howard  Rippey,  1301  Stephen 
Girard  Bhlg. 
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PhiUifiefphift — t'itutiifHttf, 
FiEink  C,   Roberts  Sl  Co..  IFiOS  Filbert. 
LI  mo       P.      Rondhnrlla,    728     Stephen 

Gtranl    Bids. 
Ijtwis  Rrnlniun  Schultz. 
Coleman  Sellers,  1301  Stephen  Girard 

Will.  L.  Simpson.  5th  &   Button  wood 

Sts. 
Steel  &  Wllke,  1213  Fllhtrt. 
J,    F*rescott    Stoiig:htiiri.    i^iCi    Stephen 

Girard  BIdff. 
Frederick  G.  Thorn,  Jr.  1227  Stephm 

Girard  Bldg. 
John  C  Trautsvine.  jr,.  257  S.  4th  St, 
John  C,  Trautwinc,  3d,  257  S.  4th  Su 
Theodore  F.  Trk-pth  2:h  Dhimond  St. 
Harold  Van  Dttlee,  427  Walnut  St. 
John    A,    Walton,    S2IS    Germaatovirn 

Ave- 
Robert  \Seaver.  532  Arch  St. 
G.  S.  Webster.  Chf.  En^r.  Dept,  Pul- 

Works,  Bureau  of  Surveys. 
Wilhani  R.  Webster.  411  W.dnut  8t. 
Albert  i\  Wood.  iM  Girard  Bldg. 
Wilson  Bros,  &  Co.,  Drt^xcl  Bldg^. 
William    Wy liner,    1U30    W^Uherapoon 

Bldg. 
Joseph  H.  Young,  1203  Harrison  Bhls. 


PITTSBUHG— 
Htfiry  Aiken.  403  Lewis  Blk, 
W,  W.  Anderson,  SIO  Penn  Bldg. 
D.  ABh worth,  325  4th  Ave. 
J.  Carroll  Barr.  1117  Carnegie  Bldg. 
Wm.  Bradford,  331  4th  Ave. 
C.    H,    Bradley,    Jr.,    &    Co,,    32!^   4th 

Ave. 
W.   H.   UrowiiT  Cy.  EnjLjfi",'*   oHice* 
.hill II    EIrniiniier,    Cy.    FUni^r^ 
K     .\!.    iUitz   &  Co..   1128   Prirk   Bldg, 
,1     X,    Chester,  &i<i  Lewis   Blk. 
Currrm   &   Hussey,   21T>    Itb   Ave. 
Samuel       Dlescher,       714      Hamilton 

F*  R.  Dravo  &  Co.,  S12     Lewis    Blk. 
Bdeburn,   Cooper   &   Co..     410    Grant 

8t. 
W.    \.    Kiietinrn,   41S   Ormit    St, 
Cliris.  Bhlers  &  Son,  615  W.  Diamond 

St.  A. 
Edward     K.     Rrjokson,     )%     Garrbon 

Bld^. 
©rnopt   I^.   Farrcn.   65   Fidelity  Bldg. 
Frease    &    Sperling-.     Ross     Ave.    & 

Wood  St,   Sta.  D. 
Frlck  &  Co..  51  Schmidt  Bblp. 
G.  A    GHI^Uan,  7S  Fidelity  Bldg^. 
J.   T,   Graham,   fil^  Times    Rldg. 
G.    F.    GreeTiwc4Hl,  Times   Hld?^'. 
Hal  Is  ted  &  McNaugher,  401  Mononga- 

bela  Bk  Bldg. 


It  is  Our  Business 


TO  liCl>P 


Your  Business    J 


IF  YOU  MAKE,  SELL  OR  USE 


GEMCMT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 


You  ought  to  know 


Municipal  Engineering  Co. 
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^^^€on  tin  u  ed , 

IHfiuft  a  riz—Cfi  u  t  in  u  rd,                                                    ^^M 

^H.    Harlow   &   Co.,   701  Wood 

Thnlman  Wyss.  426  Bissell  Blk.                        ^M 

^Wilkensburg»  Fa.) 

F.  A.  Yeager  &  Co.,  11^  Park  lildg.             ^M 

.   D.   Hartrlek,  405  Water  St. 

PITTSTON-                                                              ^H 

&  Patterson,  52  Water  St. 

Harry  Meyers,  City  Engr.                                ^H 

1.    Huber    &    Co.,    705    Ferguson 

POTTSTOWN—                                                        ^H 

J. 

HoriUio   Satids.                                                       ^H 

J  Bros.  &  Co.,  m^.  Lewis  Blk. 

R.  E.  Shaner,  Cy.  Engr.                                   ^H 

H.  Johnson,  Chf,  En^jr.  P.,  C, 

POTTSVILLE—                                                        ^M 

&  St.   L    R.   R. 

Frank  G.  Clements.                                             ^^M 

.  Jones  &  Co.,   341  6th  9t. 

Wm.  S.  Pugh,  Cy.  Engr.                                   ^H 

,   Judd,   1219  Park  Bldg. 

PUNXSUTAWNEY—                                                 ^H 

?s    Keller t    &    Son,    fias    Empire 

Eli  Coulter,  Cy.  Engr.                                       ^H 

Hr. 

H.  S.   VauKenSBelaer.                                         ^H 

&  RAtchey,  «2  Grant  St. 

READING—                                                                ^M 

fd  P.     KlrtJund,     1312     Carnegie 

Wm.  H.  Dechant,  536  ^ean.                             ^M 

S^ 

Sam'l  S,  HofC.                                                        ^H 

(1  Lrfimond.  TIC  Ferguson  Blk. 

Alex.  Murdoch,  Cy.   Engr.                        ^^^^H 

lan  Laub,  317  Telephone  Bldg, 

RiDQWAY—                                                        ^^^H 

inder  Laughlin  &  Co.,  T^H  Lewis 

Harry  A.   Park.                                              ^^^^H 

:, 

John  Morgan,  Cy.  Engr.                                  ^^1 

y  J.   Lewis,  d(?2  Times  Bldg. 

ST.  CLAIR-                                                              ^M 

tncotl  &  McNeil,  432  Diamond  St. 

Wm.   Wright,   Cy,   Engr.                                   ^H 

srlck  Melber,  530  Standard  Bldg. 

ST.    MARYS-                                                              ^H 

J.   B,    Mllholland   Co.,     Tli    6th 

Earn*  L.  Wlllard  Cy,  lln^r.                      ^^^1 

i. 

SAYRE-                                                               ^^^H 

T  Engineering  Co.,  6O0  Westing- 

Ruahton   Smith.                                            ^^^^H 

ise  Bldg, 

SCRANTON—                                                       ^^^B 

ms  Moore,  433  5th  St. 

James  Archhald,  301  Board  of  Trade.           ^H 

n  K.  Morse,  1312  Carnegie  Bldg. 

Edmund  A.   Bartl.  820  Conneli  Bldg.               ^H 

McCabe.  4S  Fidelity  Bldg. 

F,    L.    Brown,   A.                                                   ^H 

7.    McClure,     Son     &     Co..     201 

Morgan    Davis,      Jr.,    42  ^  Coal      Ex^            ^H 

Ith  Blk. 

change  Bldg.                                                     ^H 

McCHckarl,  347  5th  Ave. 

Dunning     Engineering     &    Constnic-            ^H 

McCuUy,  B03  5th  Ave. 

Uon  Co..  80a  Mflars   Bldg.                               ^H 

;>nald  &  Andrews,  Penn  Bldg. 

George  W.   Engel,   42  Coal  Exchange            ^H 

McGrew,   20   N.    Diamond   St. 

Bld^.                                                                        ^H 

s  H.  McRoberts,  400  Grant  9t. 

William    Grifhch,    2t>    Coal    Exchange            ^H 

.   Owens,   428   4th   Ave. 

Bldg.                                                                      ^M 

iTEon   Hellam    &    Neeld,   4ia   4th 

William  M,  Marple,  115  Wyo.  Ave.                  ^H 

h 

P,    Morris.    A.                                                          ^Hi 

sylvanla    Engineering    Co.,    501 

Jo8ei>h   P.    Phillips,   Clry   Engr.,   City            ^M 

Ha  Blk. 

Hall.                                                                       ^H 

Potter,  LewlB  Blk. 

James   H.    Rittenhouae,     715     Conneli            ^H 

lel    H.    Ralston,      134      Highland 

Bldg.                                                                      ^M 

s» 

Stevenson  &  Knight,  Court  House.                 ^H 

3  Schlnneller,  51ft  Market  St. 

T.  W.   Thomson,  415   York  Ave.                        ^H 

In  Schotte,  Jr..  424  4th  Ave. 

Frank  G.  Wo  It  412  Board  of  Trade.                ^H 

.  SGhulz,  mi  Lewis  Blk, 

SEWrCKLEY—                                                           ^H 

.   Shepherd,   City  Hall. 

T.   H.    Hirst,                                                                 ^H 

Smith,  434  4th  Ave. 

R.   B.   Stanton.                                                       ^H 

.  Smith,  1011  Park  Bldg, 

R.    I.    Webber,    Cy.    Engr.                                   ^M 

Smythe  &  (^)..  U2ii  Park  Bldg. 

SHAMOKIN-                                                               ^H 

Taylor,  Schmidt  Bldi?. 

Chaa.   H.   Douty.                                                      ^H 

.  Taylor,  347  5th  Ave. 

W,   U.   Jury,   A.                                                    ^H 

Tone,   Chf,  Engr.  United  Trac- 

h\   W,    V.   Lorenz.                                                ^M 

1  Co. 

SHARON-                                                                      ^1 

&  CralR,  A,,  BIssell  Blk. 

James  Nicholla,  Cy.  Engr.                                    1 

ble  &  Miller.  430  4th  Ave. 

SHARPSBURG— 

White.  730  Park  Bldg. 

E,  C.  Hulbert.  Cy.  Engr. 

am  White,  Jr..  1114  E^mplre  Bldg. 

SHENANDOAH—                                                                1 

Ins     &     Davison,     91    Weatlng- 

W,  G.  Gregory,  Cy.  Engr. 

Lse  Bldg. 

f^OMEmSEa  — 

J.  Wilson,  310  Ferguson  Blk. 

J.   S.   Haring,   Cy,   Engr. 

Wolff.  72  S.  12th  St, 

SOUTH  BETHI^HEM— 

.  Woods.  413  4th  Ave. 

R.  B.  Neumeyer,  Cy,  Engr. 

f 
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SPRING  CITY- 

latiiK-  r.    Hhodt:5,   Cy,  Enjtr. 
STKELTON- 

C.  H.  llutr*  r,  Cy,  Kngr. 
L.  E.  Johnson. 

STitC  UDSB  L'HG— 

Geo.  Cm.  Shafer,  Cy.  Engr. 
TARhlNTUM- 

K.   K.   Maurhoff,  Cj'.  Engr. 
TITUS  V1LL.E^ 

Jos,    Smith,    Cy,    Kngr. 
TREMONT= 

G.  M.   Beadle,  Cy.  EnKr. 

E.  A.  KatTchcr. 
WAHllEN- 

D.  F.    A.    Wheeloik.    Cy,    Erigr. 

WAaHiNtrroN— 

Juhn  M,  Mr;Adain,  Cy.  Engr. 
WELI^J^URO- 

A.  Hardil.  Cy.  EiifeT. 
WEST  CHESTER—  *" 

\V.    A.    Maclirjiiahl,    Cy.   Kngr, 
WIEKES   HAJRRE— 

W.  Y.   Ing^ham,  Cy.  Engr. 

Albert  H.   l<App,  A.,   Tt   Coal   Exch, 

IJ.  S.  Smith. 
VVlLKiNSHURG— 

Freeast-    ^fe    Spedllng,    Cy.    Bngrs..   P. 
O.  St  a.  D.  Pittsburg. 

J.    H.    IJarluw   &    Co.,    7U1    Wood    St, 
Pitt&burg. 
W  It-LI  AM  SPORT— 

Geo.  D.  Snyder.  City  Engr. 
YORK- 

Henry    Liirkinblne. 

Jas,  G.   Our  bin. 

R.  B.  McKintioTi,   Cy,   EtiK^r. 
ItflOUK   1SLA\L1. 
BR19TOL- 

Eu^ene  Lie  Clair. 
CENTRAL  FALLS— 

William      Fiiitoute       Kc'eiie*      Cfy. 
Kti^r.,  Ml   (  roHM  St. 
N A  RRAG A  N  SETT- 

T.   G.    Hazard,  jr..   Cy.    Engr, 
NEWPORT 

Wm.   P,    Huffum,  301',:;  Thames  St. 

Philip  F.   roriroy,  183  Thames  St. 

Joseph    I-,   <%»ltont  ^l  Thames  St. 

W.  H.   l/i\vi.»ti,  M  Bellvue  Ave, 
PAWTFCKLIT 

Geo.  A.  Carpenitr,  i'y.  Bnerr. 
PRi»V[l>ENCE- 

W.  D.  Bullock,  City  IJalL 

Chas.  P.  Chase,  7,^  \\ VstminBter. 

Otis  F.  Clapp,  Cy.  Eng^r. 

J,    V-  Dart.   City   Hall. 

Satrri  M.  Gray.  10  Weylmsset. 

Shedd   &   Sarle.    H+!   West  minster. 

Alfred  Stone,  A..  4[»  Westminster  St, 

R.  II.   Tln^Iey,  75   Weatmlnater. 

Eflmund  B.  Weston,  SG  Weyhosset. 
HIVERSIPE— 

J.    H.    ArininR:ton, 
WAKEFIELD— 

L.    L.    Holland,    ry,    Engr. 


V^'onN  SOCKET— 
J    W.   ElHs 
Frank  H.  Mllla,  Cy,  Enj?r. 

SOtTH    1  AROI.ISA, 

ABBEVILLE- 

J,  L.  Juhnsson,  Cj\  En^r. 
ANDERSON- 
S' O.  Jaekson,  Cy.  En^r 
BRATTFCJRT— 

i\  C.    Townsend. 
CllAFiLKSTON— 

J.    H.   Dingle.  Cy.  Engr. 

Fuller,  Dawson  &  Co,,  ril  Brwid. 

John   Gad.'jden,   Jr.,   5fJ   Broad, 

Rutledfe'e  Holmes,  5<V52  Broad. 

Henry   H.   Johanst-n,   :]7    Broad. 

H.  n,  OIney,  Supt,  Sewers. 

Simims  &  Mayrant,  42  Broad. 

I^iirle  Sloan,  15  Brond. 

A.  W    Todd,  63  Bmnd. 
CHESTER— 

Jamea   Hamilton,   Jr. 
COL.UMR1A- 

B.  Hoi  lev,    Hotel    Jerome. 

A.   Game  well   I^i   Motte,   A,   &  E,  1300 
Miiin  St. 

D.  B.    Miller,*  Cy,    Enffr. 
N[eni?5ee  &   1^  Motte. 

S.   R.   Stoney,   1235  Washington  St 
FLORENCES 

J.  W.  B  run  son,  t*\\  Engr. 

W.  J.  AYllkins. 
GRiCENVn^DE- 

J.    il.   Lawrence,   12.51,^  S,   Main  St. 

J,    E.   Sirrine,  Wi  S.   Main   St. 

pii:DxV1ont— 

Jas.  Orr  Uayne;^,   Cy.   Engr. 
Wm.  Ijee. 
SPARTANBURG— 
Howe  &  Olney,  G7   \V,   Main  St, 
F,    H.   Knox. 
L;i(l!^haw  ^  DailsliEiAv.  10  Ketinedy  VI 

A,  Madole.   58  MorK^n   Sa. 
g  V  M  M  ER  V 1  LiLE— 

Henry  S.  Burden. 

SOUTH    DAKOTA, 

ABERDEEN— 

K    W.   Van  Meter,  Cy.  Engr. 
ALEXANL>R1A— 

W,   J,   Hnll.  , 

BROOKINGS— 

E.  G.   Davis.   Cy.   Engr. 
DEAD  WOOD— 

J.  K.  Hlckox,  Cy.  Engr. 

Francis  C  Tucker. 

Vincent   &   Jewett. 
LEAD— 

J.   P.  Crick,  Cy.  Kii^r. 
MADISON— 

W.   R.   Sm^iihe,  Cy.   Engr. 
MITdlELIj— 

\\\  J.    Hull,    Cy.   Engr. 
RAPID  CITY- 

B.  E.    Lovejcy,   Cy.   Engr. 
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JiOUX   FALLS— 
fW.   L.    Dow  &  Son.  A. 
■8.  B.  Howe,  Cy.  Engr. 
iChas.  A.  Pear,  A. 
iJoseph  Schwarz,  A. 
ITATERTOWN— 

jL.  E.  Brickell,  A. 

[Geo.  "W.  Carpenter,  Cy.  Engr. 

I  A.  L.  Rowe,  A. 

f ANKTON— 

I  "Wm.  Brewer. 

I  "W.  L.  Bruce,  Cy.  Engr. 

]  J.  W.  Summers. 

I  Jos.   Wilde. 

TENNESSSEIE. 
JSTOT.^ 
I  Robert  Grey,  Cy.  Engr. 
'■^^aTANOOGA— 
I  Robert   Hooke,   Cy.   Eng:r« 

R.  J.  Hunt. 
ICLARKSVILLE- 
J.  H.  Marable,  Cy.  Engr. 
a.  B.  ^Wilson. 

Dayton— 

J.  L.  Daniels,  Cy.  Engr. 

J.  W.  Truex. 
F^RRIMAN— 

WiUard  Grtffitt,  Cy.  Engr. 

Geo.  Pearsall. 
■  JACKSON— 

S.  C.  Lancaster,  Cy.  Engr. 
KNOXVILLE- 

Baumann  Bros. 

Leon  Bea,ver. 

F.  J.  Moreland.' 

W.  A.  Park,  Cy.  Engr. 

L.  C.  Waters,  A. 
LEBANON— 

J.  J.  Hatcher,  Cy.  Engr. 

W.  G.  Seagroves. 
MBMPHIS- 

A.  T.  Bell,  Cy.  Engr. 

Andrew  J.  Bryan. 

Howe  &  Lovell,  Equitable  Bldg. 
MOSSY  CREEK— 

C.  BL   Call. 
NASHVILLE— 

Foster  &  Crelghton,  3  Berry  Blk. 

Hasle  &  Young,  79  Cham,  of  Com. 

Wm.   M.  Leftwich. 

C.  A.  Locke,  1518  McGarock  St. 

H.  McDonald,  N.  C.  &  St.  L.  Ry. 

Schuerman  &  Brown. 

F.  S.  Washburn. 
PULASKI— 

H.   M.   Grlfpsby. 
UNION  CITY— 

M.  Gardner,  Cy.  Engr.  ' 

TEXAS. 

AUSnN- 

S  p.  Matthews. 

John  McDonald  &  Sons,  706  Colorado. 

J.  K.  P.  McF&ll,  Cy.  Engr. 
BELTON— 

Bd  T.  Rucker,  Cy.  Ehigr. 


BONHAM— 

W.  A.  Petus. 
BROWNSVILLE- 

S.  W.  Brooks,  Cy.  Engr. 
BROWNWOOD- 

C.  N.   Davis,   Cy.  Engr. 
BRYAN- 

M.   Nagle,  Cy.   Engr. 

P.   E.  Wellman,   A. 
CALDWE3LL— 

M.  D.   Rogers.  Cy.  Engr. 
CALVERT— 

D.  H.   FYancls,   Cy.   Engr. 
W.   H.    Kirsch. 

H.   Osson. 
CAMERON— 

W.  M.  Crosswy,  Cy.  Eiigr. 
CORPUS   CHRISTI— 

A.  M.  French,   Cy.  Engr. 
CORSICANA— 

W.  M.  Elliott,  Cy.  Engr. 

A.   J.   Hook. 

A.  B.  Mothershead. 
DALLAS— 

R.  W.   Havens. 

B.  S.  Wathen. 
DUBLIN— 

R.   T.   Daniels. 
J.   C.   Williams. 
EL  PASO— 
Ed.    Kneezel. 

E.  Krause. 

Geo.   C.   Wimberly.  Cy    Engr. 
FT.   WORTH— 

S.  B.  Haggart. 

John   B.   Hawley,   Cv.   Engr. 

W.   B.   King. 
^    Howard  Messer. 

M.   R.  Sanguinet. 
GAINESVILLE— 

Geo.   Fisher. 

J.  G.   Garrett. 

H.   Hulen,   Cy.   Engr. 
GALVESTON— 

C.  F.  W.  Felt. 

R.  H.   Peek.  Cy.   Engr. 
HARRIMAN— 

Willard  Griffith. 

G.  W.  Pearsall. 
HENRIETTA- 

C.   B.   Patterson,  Cy.  Engr. 
HOUSTON— 

James  H.  Berry,  105i^  Main  St. 

William  Bradburn,  Court  House. 

Abraham  Cross,  1104  Preston  St. 

James  O.   Davis,  508i^  Main  St. 

C.  W.  Lewis,  City  Hall. 

William  Mackintosh,  500  Kiam  Bldg. 

John  \V.  Maxcy,  203  Binz  Bldg. 

Geo.  B.  Miles,  213  Levy  Bldg. 

I.  Austin  Miller,  City  Hall. 

Samuel  E.  Packard,  212  Fannin  St. 

William  A.  Polk,  212  Fannin  St. 

Alexander  Potter,  500  Kiam  Bldg. 

Charles  M.  Staples,  614  Dallas  Ave. 

Patrick  Whitty,  II714  Main  St. 
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LAREDO— 

Chas,  E,   Frees.   Cy.  Enar* 
LYONS— 

Frank  Htrvey. 
M  Alt  LIN— 

R,   S.  Hiiiinirutt,   Cy.  Engr. 
MARSHALL- 

C,  <;.  Lancaster, 
MrKtNNEY-  *    • 

S.  H.  COLE.  Cy,  Engr. 
NEW   BRAUNFELB- 

Alf    Rothe,  Cy.  En^. 
ORANGE^ 

J,  A.  Plnkston,  City  Engr. 
SAN  ANTONIO— 

Thorn  as  Franklin. 

Alfred  Otlea. 

Geo.  E.  Haines. 

E,  G,  Trueheart,  Cy.  "Engr. 
J.  A.  Wahrenburger, 

SHERMAN— 
A,  Q.  Nash,  City  Engr. 

BULPHUR  SPRINGS- 
SI  g  Wachh  older. 

TEMPLE— 

F.  M.  Temple. 
TERHKLL— 

S,    A.    Oliver,  — 

TEXARKANA— 

Sidney  Stewart, 
TYlJiIR— 

M.   L.   Lynch. 
WACO— 

Gt'O.  B,  Gurley,  Cy.  Etiffr. 
WEATHP:Ki^X>RD— 

N    Carroll,  Cy.  Elngr. 

UTAH. 

BK.GHAM    riTY- 

N.   P.   Anderson,   Cy.   E^nsr. 
MT.    PLEASANT— 

A.   Rosen  land,   City   Engr. 
OGDEN- 

A.   F.   Parker,  City  Kngr. 

M.   a   Parker. 
PARK  CITY-  — 

Wllber  Mt  Lrllan*  Cy,  Kngr. 

Pope  &   Lpts 
PAY^SON- 

OHo  Elrlandson, 

W.   C.   Wlghtmun,   Jr.  Cy.   Engr. 
PRovu  CITY— 

Cnlf'b  Tanner,   Cy,   Engr, 

R.  i\  Walkins. 
SALT  LAKE  CITY— 

AVniu  Ashton. 

A.  P.  Doremus,  22tj  N.  Second  West 
St. 

B.  C,  Gcmmt']],  223  ?econd  East  St 
W.  P.  Hardesty,  Progress  Bldg. 

I'.    C.    Kelsoy.    Cy.    Ensfr. 
W.    A.    Morey,    Engr.      Bridges     atid 
Bldgi*.   R.   G.   W.   Ry. 

C.  L.  Stevenson.  Atlaa  Elk. 


VI£RMUIIT. 

BARHK— 
b\    A.    Walker. 
C  S.  Currier,  Cy.  E^tiKr. 

P.  S.  Smith. 
BUHLINUTCJN- 

V.  J.  BiirbiHir.  %  N.   Prus^;itct  St. 

Frank  H.  Crundall,  City  Hall. 

Albert  R.  Dow.  234  Pearl  St. 

H.    M,    Mcintosh,    Cy.      Engr.,    City 
Marka  Bldg. 

Frmik   O.    Sinclair,   174    Main   St. 

J,   W.  Votes  . 

Charlui^  L  Woodbury.  133  St.  Paul  St, 
MONTPELIER— 

Currier  ik^   Smith,   43  State  St. 

F.  A,  Walker,  A. 
RT'TLAND- 

Arthyr   C.    Grover,    City    Engr. 
WINCMJSKI— 

V.    K,   Nash,  CUy   Engr. 

VIHGI\1A. 

ALEXANDRIA- 

J.  C,  Ramage,  Sonthfrn  Ry. 
BERKLEY- 

K.  M.  Phelps,  Cy.  Engr. 

Chas.  J.  Woodaend,  A. 
BRISTOI^ 

Robert  Grey,  Cy.  Engr. 
DANVIIJL-E- 

C.  A.  Ballou,  Cy.  Ehgr. 
FREDEfilCKSBURG— 

S,  S.  Bradford.  Cy.  Engr. 
LEXINGTON^ 

Hiitton  Engineering  Co, 

Wm,  G.  McDowell,  Cy.  Engr, 
LYNCHBURG— 

J.  M.  B.  Lewis, 
NEWPORT  NEWS— 

Geo.    W.    Fitch^tt. 

E.   A.   Marye.   Cy.    Engr. 

P.  Thornton  Marye. 
NORFOLK— 

Wm.  T,  Brooke,  Cy.   Engr. 

Jno.  Graham,  Jr.,  2^36  Main. 
PETERSBURG— 

'^ThoM,    H.   EHiiiii,   Cv   EIii|i:r. 
P<dlTSMOUTH- 

H,  C.  Cassell,  431  High  St. 
PCLASKl— 

H.   Alexander.   Cy.   Ehgr. 
RICHMOND^ 

C*  F.   E.   Burgwyn,  819  Main  St. 

W.  E.  Cuts  haw,  Cy.  Engr. 

H.  Frasier,  Chf.  En^r.,  C.  &  O.  E.  R 

Hydraulic   Eiigineering   Co. 

Noland    &    Ba&'kerville. 
RIO— 

C.    M,    Bolton. 
ROANOKE— 

C.  S.   Churchill. 

J.   H,   Wingate,   Cy.   Engr. 
STAUNTON— 

Carter  H,    Harrison.    Cy,    Engr. 


H^         ENGINEERS, 

ARCHITECTS,  ETC,             ^^5^^^^^ 

^UrASHlNOTGN. 

APPlJi]TDN-                                                                          1 

A.RD- 

N,    M.    Edwards.                                                              J 

»  BostQJn,  Cy-  Engr. 

C.  H.  QJlk'tt.  Cy,  Engr.                                        ^J 

WHATCOM- 

Chas,   Pride.                                                                ^^M 

J.  Donovan. 

H.    Wndhaji^n.                                                        ^H 

BLIC- 

ASHLAND—                                                                  ^H 

t  Warner. 

D.  G.  fiumpson,  Cy.  Engr.                                  ^^| 

,rLiE— 

B  All  A  BOO-                                                                    ^H 

ttr  S.  Portiner. 

W.    G.   KdchofCerj   Cy.   Engr.                               ^^H 

Fowler. 

R.   ^V.   McFarlaiid.                                               ^H 

senhaus.  513  Pioneer  Bldg, 

BELOJT-                                                                       ^H 

tixrud. 

R.  R.  Caldwell,  Cy.  Engr,                                     ^H 

.  Thompson,  Cy.  Engr 

F.  H.  Kemp.                                                                  ^H 

:)YGAN- 

W.  H.  Wheeler  &  Co.                                            ^H 

Iberg  &  Sonneman, 

BERLIN-                                                                       ^H 

VNE-' 

D.  P.  Itlackston.  Cy.  Engr.                                  ^^H 

A,  Welle,  Cy.  Engr, 

BLACK  RIVER  FALLS-                                         ^H 

£A- 

H.   H.   Powera,   City  Engr.                                   ^^| 

k  L.  Davis, 

BLI^EFIELD—                                                                  ^H 

&  Wolfard,  1003  A. 

W.    S.    Foutz.                                                              ^H 

dins  &   Russell   Co..    Cal.    Bldg, 

Geo.   H.   Hill.  Cy.  Eng.                                           ^H 

m  L.  Taylor,  Cy.  Engr. 

DODGK\'ILLE—                                                             ^H 

A  WALLA— 

J.    E,    Jonci?.    City   Engr.                                         ^^H 

Clark,  Cy.  Engr. 

EAtJ    CLAIRE-^                                                               ^H 

Chas.    A.   Alderman,   City  Engr.                         ^^1 

WEST    VllltUPfl*. 

L.   P.    Wolff.   M3  3d  Ave.                                    ^H 

riELD^ 

KLRDY—                                                                           ^H 

.  Foutz. 

E.  Buck,  Cy.  En,gr.                                                 ^^| 

H.  Hill.  Cy.  Engr. 
Hoard 

FONDTOU  LAC-                                                          ^H 

A.   D.    Conover. 

D    A.    Molttor. 

LESTON^ 

E.   B.   Parsons,   Cy.   Eiigr. 

Campbell,     Kanawlia     Bank 

FORT   ATKINSON— 

Idlng. 

Frank    Blsset. 

,  Chapman,  Court  Houae. 

GREEN  BAT— 

Cole.  237Vfe  Kanawha. 

Dan" I   Harteaii. 

Hogue,  im  Capitol  St. 

HUNTINGTON—                                                            ^H 

:  Vcnable,  06  Capitol  St. 

E.    Crawford.                                                                ^^M 

CSBtTRG— 

Jno.   Saiidljourn.   City  Engr.                                 ^^1 

.  Dennis. 

J.  B.  Stewiirt.                                                                ^^M 

Flndlay,  Cy.  Engfr. 

JANESVILLE-                                                               ^H 

Pettlgrew. 

P.    F,    Brown.                                                           ^^H 

Vandevanter. 
PON- 

C.  V.   Kt^^rch.   Cy.   Engr.                                         ^H 

KENOSHA—                                                                   ^^|l 

Spencer,  Cy.  Engr. 
tNGTON— 

Robt.  H.  Moth,  Cy.  Engr.                                       ^H 

aw  ford. 

LA    CROSSE—                                                                ^^H 

f  Pierce. 

Frank    Powell,    City   Bn^r,                                   ^^| 

Sandburn^  Cy.  Engr, 

MAD130N—                                                                    ^H 

Stewart. 

McClellan   Dodge.                                                     ^^| 

;ksburg— 

John  Nader.                                                               ^^^li 

H.  Harrison, 

F.   E    Turneaure,   Cy.   Engr.                                 ^^| 

BRSBURG— 

MA  N  iTO  woe—                                                                ^H 

Brenmin  &  Co,,  1€&  3rd  St. 

Louis   Pitz,   City  Engr.                                            ^H 

f.  Dunbar. 

MARINETTE—                                                                  ^H 

e  &  Smith.  311  Juliana  St. 

A,   L.    Hlills,   Cv.   Engr.                                          ^H 

Jackson.   Cy.  Enj?r. 

H.  A.   McCallam.                                                      ^M 

JBURG— 

MARSH  FIELD—                                                             ^H 

Boyd. 
LING— 

Chris   BOle,   Cy.   Engr.                                            ^H 

White.  City  Engrr. 

MENASHA-                                                                    ^H 
W.   W.  Reed,   CSr.  Engr.                                       ^H 

^mLSCOBTNIM. 

MENOMINEE—                                                                 ^H 

3- 

John  Charles.                                                              ^^M 

Dorr,  Cy.  Engr. 

% 

i 

J.  C.  Olmatead,  Cy.  Engr,                                    ^1 
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MEIRRILL^ 

Frant-is   K.    Mathews,   Cy.   Engr. 

G.    L,.    Slurtllvanl. 
MIL.WALIKEE- 

Samuel  U.  AusUn.  SOT  Grand  Ave. 

Geo,  fl.  Btnzoiiberg,  43ti  JelTerson  St, 

Fred  Br<-dtl,  IIS  Farwell  Ave. 

Chrii*i  Engel  &  Son,  301  loth  St. 

Fred^k   H.   Ford,   82   Wlsconi^iii   St. 

Mt^lvln  \V.  Goodhue,  2W  Grand  Ave. 

WilJiam  F,  Goodhue,  204  Grand  Ave. 

Albert  M.  Palitz,  428  Grand  Ave. 

Chaa.  J.   Foelsch,  Cy.  Engr. 

R.  G.  Re! nor ta en,  45s  Jefferson  Ave. 

Oscar  Sanne,  Kwa  Haekelt  Ave. 

Fred  Schneider,  -m  Washington  Ave. 

Edmund  F.  Spalding,  im  Mawon  Ave, 

Gu»tav     Steinhag:en.     *il     Germaziia 
Bids. 

Julian     V.     Wright,     ;uri     Giildeinit]! 
Bld£. 
NEENAM— 

L.  C.  Hjorth,  Cy.  Engr. 
NEILLSVILLE- 

C.  S.  Stockweli.  Cy.  Engr. 
NEW  U^NDON- 

A.  W.  Millard,  Cy,  Engr. 
OCONTO— 

W.   B.   Hall,   Cy.    Engr. 
OSHKOSH- 

Harvey  W,  Leaeh,  t*>%  E^ngr. 
PORTA GE- 

C.  R   Corning,  Cy,  Engr.  .»^ 

PORT  WASHINGTON— 

H.  C.  C^al,  Cy.  Engr. 
RACINE- 

Orson  Biirlingamfi.  City  Engr. 

B.  G,    Knignr.    Countv   Surv. 
RICE  LAKE— 

L.  A,   Srhadp,   Cv.  Engr. 
RIPON^ 

C.  H.    Chandler.    Cv.    Engr. 
SHAWANO— 

H.  A.  Brauer,  Cy\  Engr, 
SHEBOYGAN- 

C.    N,    Hctlry,    Cy.    I^iiKr. 
TOMAH- 

Geo.  J.   I  Inward,  Cy.  Engr. 
TOMAHAWK- 

Wm.   M4<;k^e.  Cy.  En^. 
WASHBURN- 

Th.i^^    Mirore,  Cy.   Kngr. 

wat]':rtoav:n- 

ti.   n.  StanehiieltL 
WAUKI^:SHA— 

J  no.    l\    Dey.    Cy.    Enj^r. 

W'di.  iVwrie 
WAUPL'N— 

Albert   Itaube,  Cy.  Engr. 
WAUSAir^- 

Frrd   Clark.  , 

M.   Deai.e. 

Chtis.   Ju*  rp. 

C.  W.   Kiittrr,   Cy.   Eiuvr. 
WEST  Sl'PERIOR- 

F*    r:.    Banks. 


t^HEYENNE- 

W.  D,  Feaae,  Cy.   Engr. 
RAWLINS^ 

James  A.  Hansen,  A. 
ROCK  SPRINGS— 

F.  A.  Manley. 
SHERIDAN— 

F.  C,  Williams,  Cy,  Engr* 
SHERMAN- 

M.    S.   Parker, 

CANADA, 

ALMONTE.  ONT  — 

A.     Bell, 
AMHERST,  M.  S  — 

Charles  CannpbeU.    City  Engr. 
PI^M.EVILl.E,  ONT.— 

R.   Craft  Hnlme,  Cy.   Engr. 
BRANDON,  MAN.— 

LI.    H.   t^hllltniirln^v,    Cy.   E^ngrr. 
BROCK VIl^L-E,  ONT.— 

Wm.  B.  Smellie,  Cy.   Engr. 
CAL.GA  R  Y ,    A Ldl  ER  T A  — 

G.  A.   Stewart,  Cy.   Engr. 
CA MI^BE3DLFORE>,  ONT.- 

Wm.  HalK 
ClIARLOTTiSTOWN,    P.    K.    I.- 

C.  B.  ChappelL 
H.  C.   Hamia. 

Jno.  P.  Nicholson,  Cy.  Engr. 
CLINTON.  ONT.- 

W.  J.  Paisley,  Cy.  liJngT. 
tHiRNWADL,    ONT.— 

F.    D.  Mc  Naught  on,  <^y.   Enar. 
FHEDERTtTTON.    N.    B.— 

Wm,    McKay,    City    iSngr. 
GL.ENCOE,   ONT — 

Jame.-?   Robertson,    Cy.    Engr. 
GODERICH,    ONT  — 

Jns.  Reld,  Cy.  Engr. 
GCELl^H,   ONT,-- 

W.    F,    ColwilL 

James   Hutchcon,    Cy.    Engr. 
HALIFAX,    N.    S.— 

F.    W.    W.   Doane,   Cy.  En^r. 

M.   Murphy, 
HAMILTON,    ONT  — 

John  a   Fielding, 

Refer   Mogenson,   193  Jackson  St. 

Wm.    Stewart,    A. 

E.   B.    WIngate. 
HULL,   QUEBEt:— 

R.    W.    Farley,    City    Ehgr. 
JOLIETTE,    QUE.— 

D.  DoHtaler,  A. 

J,   D.    A.   Fit Kjia trick,    Cy.    EIngr. 
K  AM  LOOP.    R,   C— 

H,    H,   Lee. 
KINGSTON,    ONT,- 

A.    K.    Kirkfja trick,   Cy.    Eiigr. 
LJND9AY,   ONT,— 

Jnmts    W.    Chalmers,    Cy.    Engr, 
LONDON.    ONT.- 

Ormshy   Gray  don. 


OCp   ONT- 

%  RolHne.   Cy.   En^r. 

DTON,  N.  B.— 

B.  Archibald. 

n  Edingrton.  Cy.  lOtigr- 

TREAU   QUE.- 

,  Barlow,  City  Engr. 

n  Kennedy. 

A.   Peterson. 

tf.  Bhanly. 

NT  FOREST,   OXT,— 

li  Ritchie,  Cy.  Enfrr, 

WESTMINSTER.    B,    C- 
r.  Hill.  Cy.  Engr. 
A..  Keefer, 

JARA   FAU.S.   ONT.— 
fj,  Mitchell,  Cy.  En&r. 
1.  Nichols. 

KGEVILLE.  ONT.— 
P.  "West. 

ft.  Wheelock.  Cy.  Engr. 
^WA.  ONT,— 
Bpeakman. 
iWA,  ONT,— 
wion  J.   Ker,  Cy.  Engr. 
U  P.   O'Hanly. 
N  SOUND,  ONT.— 
McDowell,  Town  Engr. 
BROKH.  ONT.— 

A.  Norrls,  Cy.  Eln&r. 
CRBOROUGH,    ONT.— 
Bartlett, 

B,  Betcher. 
Blackwell. 

A  8,  Hay,   Cy,   Engr. 

B,  Rog^erh. 

ON,  ONT.— 

m.  O.   Crand^lh 

r  ARTHUR,  ONT.— 

H.  McDougall,  Cy.  Hhgr. 

Potts     A. 

r  CoLbURN,  ONT.— 

D.  H.  Lawlor, 

BEC.  QUE,* 

A.  Stuart. 


RENFREW.  ONT,- 

H*  E.  Brown  lee,  Cy.  Engr 
KOSSLAND,    B.   C.- 
John Honey  man.  A. 

W.   F,  Van  Buskirk,  Cy.  Engr. 
ST.  THOMAS,  ONT.— 

J.   H,   Kenne<ly. 
SAULT  STE.  MARIE,  ONT.— 

J.  Russell  Ha  lion. 

Mr.    Heyd. 

J.  A.  WIMe. 
SHBRBROOKE,   ONT.- 

Cox  and  Airios. 

Thos.   Freinblayi  Cy.  Engr. 

J.  .B.  Verrett. 
SIMCOE,  ONT.— 

C.  C.  Falrchlld,  Cy.  Engr, 
SMITH  FAT.LS,  ONT.- 

J.  H.  Muore.  C.  E. 
TORONTO,  ONT.— 
M.    L    Butler,   23  Wellington   Place. 
Willis  Chipman,  103  Bay  St 

D.  B.  Dick,  A. 

Joseph  A.  Fowler,  121  Victoria  St. 
W>  T.  Jennings. 

E.  H.    Keating. 
Jas.   McDousa'l. 

Charles  H.    Rust,   Cy.   Engr, 

Strickland  &  Symons,  A. 
TRAILL,   B.   C- 

J.   G.   Sullivan, 

W.   F,   Tye. 
VAL.LETFIELD,   QUE.— 

J.    H.   Sullivan,    City   Engr. 
VANCOUVER,    B.    C— 

Thos.   H.   Tracy,   Cy.   Engr. 
VICTORIA,    B,    C— 

h\    C.   Gamble. 
WAI.KERTON,    ONT.- 

Jaa.  Warren,  City  Engr 
WINNIPEG,    MAN.— 

Col.   H.   K.   Ruttan,  Cy.  Engr, 

TARMOtrrH,  N.  a- 

E.    S.   Matheajon,   ry,    Engr. 


B.— la  tins  libit  A  denotes  Architects  and  Cy,  Engr.  denotofi  City  EagiJieers. 
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I  A  LITTLE  TALK.         | 
I  ABOUT  BUilNEii         1 


**i  like  a 
proposition  that  pays  J* 

— L.  I'    IlLTNTINOTON. 


THIS    PAYS!   1 


H h R h  are certa i n  th i ngs that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  mu^t  advertise. 

He  mui^t   make   himself 
known  to  the  people  who 
nun    be  interested   in  his 
kind  of  business.    The  bet- 
ter he  does  this  the  more 
successful  lie  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income   in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  good, 
k  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  in^  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  fur  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


From  Sacramento  'Cal.< 
Recard-Unlon : 

"Muwicii-'AL  Engineer- 
ing has  ofien  been  pro- 
nounced in  these  columns 

the  most  useful,  practical 


n  U  N  I  C  I  P  A  L 
ENGINEERING 
MAGAZINE, 


^        magazine  uf  the  age.  and  we        Awardf  d  tirand  Pri^t^  bv  Paris  Exjosilmn  of  ig-jx)        ^ 
^        adhere  to  th..t  judgment/'  HqI^js  Med.U  tmrn  the  Chicago  Worlds  Fair  .^         S 

iniiiiiiiiiiiiiiiitiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


^^^^^      WORKERS 

IN  CEMENT.              ^^^^B 

^^^^T            (See  also  list  of  Contractors  aod  Large  Usars  of  Cemeet.)                     ^^^^ 

^T           NOTK.— This  lint  includes  tlie  workers  in  cement,  except  in  tlie  larger  cities ;  the  intention            ^M 

W    being  lo  include  as  far  aj*  posHiblc  the  practical  users  of  cement,  who  work  on  and  furniali            ^M 

"      materials  for  their  own  contracts* 

It  hast  not  been  tjoj^ible  iu  cities  to  f^uarate  such  med            ^H 

from  those  simply  in  the  i.^mploi  roeut  of  contractors.     In  the  larger  cities  t&ey  aro  nearly  all            ^M 

included  in  the  lii^t  of  contractors, 

to  which  list  referencs'i  should  he  made.  t,.^...  , .                               ^H 

ALABAAIA. 

HANB'ORD— 

HUNTSVlLLfi- 

A.   M.  Ashley. 

Geo.    Akerman* 

MAHYSVILLE- 

LANETT- 

M.    T,    Hnrrin^on. 

Dutton  &  Co. 

I.   Luke. 

MOBILE- 

W,  H.  Plymlre. 

Improved  Wood  Pavement  Co., 
ManviJIe,  Supt. 
SHEFFIELJ>- 
Jeflf    Gray, 
Gentrj^  HI  11  man. 

,  H.  B. 

PASADENA- 
James  H.   Dovey. 
S.   J.   Edwards. 
Andrew  &  Geo.  Halloway, 

WOOD  LAWN— 

J,   B.   Hughes. 

L.    E.    Dimon. 

Hamilton   &  Phillips. 

M.  S    Carson. 

E.  H.  Smith. 
Ward  &Robert«. 

ARIZONA  TER, 

POMONA— 

PHOENIX— 

John   Beaton. 

D.   H.   Burds. 

R.   A.   Burke. 

T.  W.  Chamberlain. 

Scott  Carson. 

De    Mund    Lumber    Go, 

H.    Cnshing:. 

B.  M.  Skinner. 

Lon  Fleming'^ 

ScovJlle  Flumblne  Co. 

Wm,   Simmons. 

TUG30N— 

BIVBRSIDE— 

Xi.  B.  Hayes. 

Zeno  Dernoss, 
Chas.    Ohlhausen. 

ARKANSAS. 

SAN  B13RNARDINO— 

CAMDEN— 

Rial  to   Irrigation  District. 

Gus    Hollingebv. 
HOT  SPRINGS— 

SANTA   CLARA— 

Michael  Jodil 

T.  P.  Cunningham. 

■     John    Kelly, 

SANTA  CRUZ™ 

B    H.   N.   Wei dt  man. 

Bryan   Byrne. 
James  Grlffln. 

H                            CALIFORNIA. 

C.   A.   Lease. 

■tLTBUHN— 

G.  E.  Lease. 

■  Oscar  Kinkel. 

W.  E.   Miller, 

H  M;'  E:.  Hammond, 

L.  9.  Sherman. 

■&AKERSF1ELD- 

W.  T.  Thurber. 

B^J.  S.  Carroll. 

C.  L.  Truax. 

H   C,  J.   Llndgren* 

Geo.  Van  Wagner. 

■  Feck  Br  OB 

SANTA  ROSA- 

B  C,   H.  Qniocy. 

W.    P,    Bagley. 

BBRKHLEY— 

W.  L.  Naf]?e1. 

M  J*  A.  Marshall. 

Jos.   Neiirantfr, 

M 
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John  Cunnineham, 

P.  ^vIcDoniiell. 

John  McMaiiuB. 

W.   S.  Willis. 
VEJSiTURA— 

Thos.    BelL 

Harry  Roberta. 

L.,   F.  Webster. 
W  AT  SON  V 1 L  L  E— 

James  Hal  ward. 
WOODLAND— 

H,  T.  Barnes. 

John  Camtibell. 

K.   Erwln. 

cof.afiArio. 

denvek- 

JotiXXBon  &  Sore n soil. 

Chas.  McBriae,  2(H6  Stone  St. 

The    Renton    Flreprooftne^   Company. 
1^15  Arapahoe  St, 

Sf-nbert  ^   H^Hnbeckf-r,   729  15th. 
GRAND  JUNf^TIQN— 

Garrison   &   F]etrh*?i'. 
FORT    COI.7.1NS- 

Frcd    BiizKL'lL 

J.    Finger, 

Dtnj.  Franklin,  

M.    R.  GUbtms. 

Jno.  Liunn. 

S,    ^1    Moore, 

Wni.   Metf-alf, 

Ed,    Suiter.  n. 

X  *\  Whedbee 
PUEBLO- 

G.  W,  Roe,  A,  w^ 

COI^XEt'IlllT. 

BRISTOL^ 

Tra  Gay  lord. 
NEW   HAVEN— 

Frank  Brazos. 

John  A,  Doolittle  &  Co. 

T.  J,  Ma  her.       ! 
ORANGE- 

D.  A.   Brown. 
O.  W.  I  HI  1^  her, 
John  I-    Slier  man. 
H,  P.  -\\'htunur.- 

gOtJTHIN(JT«jN— 

W.  S,  Barnes. 

John  CcUiny, 

Thorn;  LS  Nolan 
TJNIOXVTEiLE— 

Jos,  Jellner. 

nEIjAWARK. 

WILAHNGTON— 
Lendernian   &  Bro 
Geo.   W,   Mc  Caul  ley  &i  Son. 
A.  S.  Reed  &  Bros,  Ca. 
S1ii«tniiiiN    &    tiro. 

FI^RIIJA, 

GAINESVILLE- 

E,  C.    MeMahan. 


a£30HGEA. 

CX>L(  MRUS— 

Baiiuw   Bros. 
DAWSON- 

J.    S.    Bartlett. 

Robt.  Bittmau. 

Jos.   Burch. 
GAINESVH^LE— 

L.,  F,  Finger. 

Rr>hf.  FdiHon, 
MAKIK1TA- 

J.    L\    Waters. 
NEWNAN- 

W.  a  A^kew  &  C\f. 

R.  D,  Cole  Mfg.  Co. 

N.    E.    Watson. 
T.   C,   Wyatt, 

IDAHO    TER, 

WALLACE- 
Wilmot   M,   Scott, 

ilm:%ois, 

BELT.EVJLLE— 

Emil  Funk 

Moritz  Horfken. 

HimH>    Bro9. 

Geo.  P,   Uhl. 
BL.OOM  1 N  GTO  N— 

Peter   Bowman. 
CAIRO— 

W.   \\\  Fletcher 

W.  R    lialliday. 

Janiei^  Qulnn. 
CAN1UJN- 

W.  H,  Hallor. 

jQhn  Hallor. 
GARLiINVlLLE— 

Jno,    Flori  &  Sons. 

Harry   HI  I  Her. 

11.    Ivuleater  &  Co. 

]''r:Jtik  Lynch. 

Jnu.    Ross. 

Henry  Winters, 
CHARLESTON— 

Chas,    Fleeharty. 

Fullt^r   Bros. 

Ro^l  Johnson. 

Michael  Millar. 

MiiiLon  &  TwJnk, 

Jack   Van  Pelt 
CHILLiCOTHE- 

Frarik  Hay  den, 

Ellis  Klser. 

Wm,    Reed, 
COLCHESTER— 

John   Riidclle. 

Lewis    Under  hill. 
DECATUR— 

M.    J.    Cuttle. 

A.    Kremling:. 

O.    H.    Whitsell. 

Dan' I    Whitsell. 
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BURY— 
;J.  P.  Foker. 
lorn.  Ray. 
iOB.  Shover.     " 
John  Ttonner. 
Jas.  Word. 

IBURG— 
Terry  &•  Lewis. 

ARD— 
Alex  Crawford. 
Jas.  McCarthy. 
John  McCfiurthy. 
Jeff  Parks. 
Geo.  Robinson. 

ITE  CITY— 
M.  Heller. 

VARD- 
^m.  Breitenfeld. 
K^m.  Bush. 
P.  W.  Hogan. 
Jas.    Pierce. 
W.  C.  Wellington. 
■^GHLAND— 
Neier  Bros. 
fHlNSDALE— 
Ostmm  &  Drallmer. 

Jerseyville— 

Ford   Bros. 

Wm.   Nally. 

C.    Nelson. 
JCNOXVILLE- 

Chas.    Dennis. 

Chas.    Penn. 

T.    O.    Stinson. 

James  Wilkes. 
LACON— 

Conrad   Peintner. 

John  Shaw. 
LA  GRANGE- 

Albert  Anderson. 

C.  A.  Wallen. 

W.   F.  Weseman. 
LEMONT— 

John  Herman. 

John  Nelson. 
LE   ROY— 

Lswis  Yount. 

Wno.    Yount. 
LBWISTOWN— 

C.  V.   Hughes  &  Bros. 
MACOMB— 

Johnson  Bros. 

TIernan  &  Holden. 
MARSHALL— 

S.  Casteel. 

Kirkham  Brdte. 
MASCOUTAH— 

John  Bueltner. 

Chas.  Clement. 

Geo.  W.  Lischer. 
MATTOON— 

Chas.  Kinser. 

Edw.  Pile. 
MOLINE— 
J.  A.  P.  Berg. 
Ed  Gust. 


MOMENCE— 

F.  O.  Clark. 
Chris  Hansen. 
J.  Lundstrum. 
P.  Sharkey. 

J.  J.  Sharky. 
MONMOUTH— 

John  H.  Baldwin. 

Silas  W.  Pillsbury. 

A.  W.  Ryan. 

O.  D.  Wilcox  &  Son. 
MONTICELLO— 

Otis  Jenkins. 

Scott  Miller. 

A.  li.   S'tarkey. 

Wm.  Wall. 
MORRISTOWN- 

Theo.  Collins. 

Wm.    Collins. 

John    S.    Lingel. 

Fred    Meyer. 

G.  W.  Mericle. 
Alex.  Phillips. 

A.   J.    Quackenbush. 

F.    M.    Quackenfeush. 

Frank    Royer. 
NORMAL- 

F.    A,    Leighton. 

Thos.   Sylvester. 

Jos.   Wrenn. 
OTTAWA— 

Thomas   Peattie. 

O.    P.    Robinett. 
PAXTON— 

A.  J.  Johnson. 

Turner  Bros. 

PETERSBURG— 
Ed    L.    Goodman. 
John   Huggins. 
James  M.  Walker. 

PINCKNEYVILLE— 

Harry  Grover. 

A.    T.    Jenner. 

T.   K.   Turner. 
PITTS  FIKL  D— 

Harr:'  Anson. 

John   Fletcher. 
IM.ANO— 

Stewart    Bros. 
ROCllELLE— 

C.  A.   Hizen. 

A.   Stoddard. 
SHELHYVll.LE— 

David   Bare. 

Asa  Manley. 

Jas.  K.  Miller. 

Gt'O.   Moyer. 

Jacob  Risacker. 
SPARTA— 

Wm.  Stumi)o. 
STAFFORD   SPRINGS- 

K.  J.  Sweet. 

Silk  Bros. 
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STREATOR- 
Janit-s  CairipbelK 
Chas.  Lyons. 

Srr.LTVAN- 
Horiihrnan  Bros. 
J.  A.  J  ones. 

SYPAMORE— 

.Tuhn  Eddy. 

Arthur  Johnson. 
TOLUCA- 

John  Gannon 
TU9COLA- 

Jas.  Hlx^on. 

WJllUim  Renner. 

Jno.  Smith. 
URBANA- 

V.  Bearley  &  Co. 

Wm,   Bear  ley. 

Jno.  R.  Bennett. 

EI  Fryer.  Jr. 
WATSEKA- 

A.  C.  Lyman. 

Clarence  South. 

Geo.  Wright. 
WHRATON- 

Lonis   Bt-^Hhltfr. 

Mr   Doty. 

Charlfs  Gates. 

Charles  Vogel. 
WOODSTOCK— 

Jno.  Connell, 

Jno.   Hauck. 

J.  T.  Johtiiton, 

C,  Johnson. 

INDIANA. 

ALBANY— 

Cub  Ford. 
ANGOLA— 

A.  E.  Metzgar 

Geo.  Hitter, 

Simon  liitter. 
ATTICA— 

Joseph   Clark. 

Geo,    Roliurts. 
AUBURN - 

Henry  iVi  kliart* 

John    Trusth. 
AURORA— 

M,    Bailey. 

Job   Cosby. 

Wm.   Piatt. 

BLOOM  I  NO  TON- 

Murphy   &   Denton, 

W.   A.    Pipe. 

Vop  &  Howard, 
BROOKVILLE— 

Dora  E'.rown. 

John  Ca.stle. 

Frank   Gagle. 

ChAs.   J!orn. 

Wm.   West- 


BRAZll^ 

l!u[]    Akers. 

J.  M.   Cutghalh 

John  Hughes. 

li.   B.   MtMUlan, 

Ben  Monee. 

John    Rider. 

Orson   Vanderhoff, 

Andrew  Young, 
CRAWFOHDSVILK- 

Delin  Deetg. 

rhiis,  Glrard. 

Luther  Hamilton. 

John  Hunt. 

Frank  Lewsader. 

J.  D,  Tracey, 
DANVILLE— 

John  Berryman. 

Ma  den  &  Stevensen. 
DKLl'Hl— 

Geo.  Belh 

John  Cook. 

Ira  Rinehart. 
FAIRMOUNT— 

H    M-   Crllley. 

Frank  Good  all, 
FT.  WAYNE- 

Krusk^  &  Eusching,  93 

Alfred   Shrlmpton,    W. 

F.  Zimnterdorf  A  Son, 
FRANKFORT- 

Wm.   Ree^a, 

Ja^tph  Spelt  el. 
GARRETT- 

Link   Ober. 
GREENSBURG- 

J.   I...    WoDtman. 
GREENFIELD— 

J.    H,   Johnson. 

Jris.   Marsh. 

HAMMOND— 

S.   Shade. 
HARTFORD  CITY— 

R.  J.  Coulson. 

David  Manon. 

KBNDALVILLE— 
Ailttlpli    Adfiniv. 

LEBANON-* 
Chntt.  M.  Gllnicrp. 

MONTPELIER- 

John  Hamilton. 

Da  If]    Wood. 
NORTH  MANCHESTEF 

Bush  Bros. 

W.    W.    For. 

Thos.  Leatherland. 

James  Wallace. 
OAKLAND  CITY— 

JoBei>h  Barton. 

Thos.  Ralney. 

Jas.  Stewart. 
PERU— 

John  Lynch. 
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►RTLAND- 
Thos.  Bagrby. 
Frank    Cuhn. 

Aaron  Hynes. 

Harry  Stephens. 
^BENSSELjyBai— 

H.  Day. 

J.  H  .  Jesflen. 

Norman    Bros. 

Rush  &  Warren. 
RISING  SUN— 

Jos.  J.  Jarvis. 

Jas.    Jeffreys. 

IiBW.    Jones. 

Newton    Mauses. 

Rochester— 

D.  L.  GaflkiU. 

^TJSHVILJL»E- 

Sam'l   A.    Glore. 

David  Glore. 

Alvin  Moore. 

Howard  Stamm. 

J.  Frank  Vance. 
ST.  PETERS— 

Michael  Wieler. 
SELLiERSBURG— 

Geo.    Hall. 
1^     Oscar    Randall. 
SPENCER— 

BenJ.    Babbs. 

A.  C.  Guy. 

Jno.    Kirchner. 

W.  P.  Slinkard. 
TBRRE  HAUTE— 

Voorbees  &  Grimes. 
WASHINGTON— 

Daniel  Kutter. 

Michael  Mooney. 

John  W.  Feagrans. 
WINAMAC— 

David  Gill. 

Jerome  Keys. 
WHITING— 

James  Burton. 

lO^WA. 

CE2DAR  FALIiS- 

S.  'W.  Coombfl  A  Son. 

Jas.  McGlade. 

Ed  Philpot. 

J.  Vougher. 
CRBBCO- 

A.  H.  Brown. 

Patrick  Quinn. 
DUBUQUE- 

E.  J.  Evans. 
O.  G.  Krin«rle. 
Portland  Paving  Co. 
Chas.  A.  Stenck. 

BL.DORA— 
Robt.  Harris. 
John  Murray. 
A.  Li.  Murray. 
James  Myres. 
Wilbum  Tower. 


ESTHERVILLE—     • 

Hawk  Bros. 

Olif  Johnson. 

C.  S.  Millers. 
FAIRFIELD- 

James  Canterberry. 

Chas.  Munenix. 

Joseph  Small. 

John  Warner. 

Venr.  White. 
GRINNEI.I^ 

R.  G.  Coatt. 
IOWA  CITY— 

W.  Horrabfn. 

J.  B.  Laner. 

Osborne  &  Tomlln. 
MALVERN— 

R.  L.  Hammond. 

T.  E.  Vanhorn. 

R.  B.  Vandevert. 
MASON  CITY— 

Geo.    Gabler. 

W.  W.  Naramore. 
MONTICELLO— 

Clark  Byam. 

Thos.   Cassldy. 

Alf.  Fry. 
NEW  HAMPTON- 

Jas.  Johnson. 

W.  T.  Mahoney. 

J.   S.  Slatton. 

M.    Winter. 
OELWEIN— 

G.  W.  EUer. 
OSCEOLA- 

Jno.  Campbell. 

Henry    Muchmone. 
OSKALOOSA— 

Chas.  Blakeslee. 
SAC  CITY— 

John  Cooper. 

C.  S.  Larimer. 
SHENANDOAH— 

M.  V.  B.  Goshen. 
SIOUX  CITY— 

P.   P.   Comoli. 

L.  Christiansen  &  Co. 

Hanson  Bros. 
TIPTON— 

O.   Frame. 

W.    J.    Gilmore. 

Wm.  Milford. 

John  Wickman. 
VILLISCA— 

Henry  Dennis. 

Elmer   Dennis. 
VINTON- 

S.    M.    CamDbell. 

Wm.   Campbell. 

Jno.  Houck. 
WEBSTER  CITY— 

C.  L.  Briggs. 

Wm.  Inslay. 


KANSAS. 


ABILENE- 
J.    A.    Wilkie. 
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CHERRY  VALE—  • 

C.  M.  Adams. 
Qeo.  Behner. 

D.  B.  Pearson. 
T.  J.   Pearson. 

CHETOPA— 
H.   Merrill. 

EL.  DORADO— 
F.   J.   Bowie. 
Marian  Dailey. 
John  Trimble. 
Wm.  Trimble. 

EMPIRE  CITY— 

E.  a   Cornelius. 

EMPORIA— 

J.   P.   Ross. 
GARNETT— 

Hill  &  Coppage. 

W.  A.  Mahan. 
GIRARD— 

O.   G.   Httch. 

Thos.  McKauffhey. 

R.  M.  Tiffany. 
HIAWATHA— 

A.  Adams. 

Thos.  Daniels. 

W.  E.  Richards.. 
MARYSVILLE— 

Theodore  Hammett. 

Theo.  Hahn. 

P.  Rozine. 
NEWTON— 

Sam'l  Pauline. 
OSAGE  CITY— 

T.  B.  Lamb. 

W.  D.  Roady. 

A.  G.  Young. 
SAL  IN  A— 

John  A.   Nelson. 

Augrust  Nelson. 

KENTUCKY. 

ASHLAND— 
J.   B.   Crouse. 

F.  C.  Friend. 
F.   Hor?tmann. 
Jno.  Mead. 

Ed  White. 
DANVILLE— 

Wm.  Kins. 
EARLINGTON— 

Gc^o.  I'.  Fanisworth. 
FRANKFORT- 

D.   M.   Woodson. 
HARRODSBURG— 

Robt.  Edgeis. 

J.   W.   Robards. 

J.  M.  Smith. 
HKNDERSON— 

U.   P.   Farnsworth. 

P.   (/.  Kyle. 

Ed  Marion. 


LEBANON— 

J.    Daisey. 

R.  P.  Fowler. 

P.    Smith. 

James  Sansburn. 
MAYFIELD— 

J.  C.  Belote. 

Jacob    Hooper. 
RICHMOND— 

M.    F.   Kuns. 

Samuel    Rice. 
SHELBYVILLE— 

Robt.  LUheart. 

LOUISIANA. 

ALEXANDRIA— 

Hoffman  & 'Wilson. 

Jno.  Runshangr. 
BATON  ROUGE— 

A.  Berhel. 

Paul  Le  Blane. 

A.  Pino. 

Jas.  Potts. 
DONALDSONVILLE— 

Ferdinand  Delattes. 

Jos.  Delattes. 

Desire  Landry. 

P.  Ramirey. 
HOUMA— 

Eriest  Chanoin. 

J.   E.   Naquin. 
JACKSON— 

Thos.  Arnhein. 
NATCHITOCHES— 

Jos.  Keyser. 
OPELOUSAS— 

Emile  Donatto. 

Theo.    Gilvin. 

MAINE. 

BRIDGTON— 

Stephen  G.  Dow. 

James   Houlden. 
BRUNSWICK— 

Louis  H.   Barnes. 

Chas.   E.   Hacker. 
BUCKSPORT— 

H.   F.   Ames  &  Co. 
CALAIS— 

Robt.  Walker. 
CARROLLTON- 

Wm.    Bates. 

Joe  ^Valden. 
DEXTIi^R— 

C.  F.  Beam. 

Jos.   Haines. 
EASTPORT— 

Chas.  Hamilton. 

H.    Sharland. 

C.  H.  Varney. 
FOXCROFT— 

B.   A.   Thomas. 

D.  M.  Whittridge 
MADISON— 

Jo.<ei)h    Coughlin. 
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WOBURN—                                                      ^^^M 

J.   Doug^laas. 

J.   M.   Bills  &  Co.,   Salem   St.                   ^^^H 

.  Winchell. 

Patrick  *Farrey.   22  Hudson   St.              ^^^^B 

SFIJ^I^D— 

J,    F,   Keiley,   124  Arlinjrton   Road.                 ^H 

ry  Barns. 

^^^1 

.  Noble, 

MTCHIC^AJ^.                                       ^H 

A.  Hoxie  &  Sons. 
'.  Reed. 
:.  Reed. 

ADRIAN-  ^M 
Thuin.  Ginibert.  ^H 
Matlhes  Bros.                                                          ^^M 

AIJl^EGAN-  ^M 
A.   W.   LulU.                                                                ^^M 

BIDGTON" 

Jullu»  Markey,                                                     ^^M 

Ik  D,  Moulton. 

G.   Markfc^y.                                                    ^^^B 

lam  J.  Mo  niton. 

W.   Tllmn.                                                   ^^^M 

DOBORO- 

ALMA-                                                             ^^^1 

i.  R.  Hogue. 

Nelson   Lilley.                                                     ^^^M 

e  Mauk. 

H.    F,   Tliompsoii.                                                       ^^H 

:neyvit,t-k— 

BKNT-ON    HARBOR—                                                ^H 

,  McKea?. 

ChUH.   Hartmtiu.                                                      ^^| 

Aug.  Hartman.                                                         ^^H 

MARYLAPtfD. 

RMS^^ElMER—                                                      ^^^H 

H.   Blvjmenkamp.                                             ^^^^H 

IHIDGB— 

Anton   CeJerborg.                                          ^^^^H 

jeonard  Barnett- 

Cha±^.  Ny^uest.                                                 ^^^^H 

•ftTik  Bran  nock. 

FARIBAULT—                                                     ^^^H 

.  Rogers. 

Wiirreii  Smltli.                                              ^^^^1 

TERTOWN— 

GRAND  HAVEN—                                              ^^^H 

..  CaMer. 

J.   11   Clark.                                                       ^^^^1 

W.  Coleman. 

GRAND   LEDGE—                                                       ^H 

J.  Coleman. 

Fay    Ward.                                                             ^H 

3.  PennelL 

GRAND   RAPIDS^                                                    ^M 

lERLAND— 

tt.   N.  Cnrirlll.                                                             ^H 

Dare, 

Granite  Slone  Co.                                                  ^H 

A.  Kean. 

Kaoiman  Bros.                  i                                     ^H 

^w  Kraft. 

Matliew,son    &    Kloote.                                         ^H 

m  Miller. 

E.   W.   Seamans.                                                     ^H 

IVILLE-- 

HASTINGS-                                                                ^H 

"y  Dwyor. 

HatiLlngii  Cement  Walk   Co,                        _^^^| 

IBURY^ 

V,    O.    Freer.                                                    ^^^H 

Majors. 

1 TH  AC  A-                                                             ^^^B 

.  Taylor. 

Ira  Bov^Gi                                                             ^^H 

Jobn  Bronson.                                                       ^^| 

MASSACHUSETTT!*. 

Chas.  Churchill.                                                    ^H 

IBURG- 

QrrlJrL   Churchill.                                                     ^^M 

State   Building   Co. 

John  Rupp.                                                              ^^H 

C.  Carter, 

JACKSON-                                                                ^H 

lat   Fowenler. 

Sam  1   Plekleo.                                                      ^^M 

lam  T,   Herlfhy. 

E.   J.   Tobln   &  Co.                                               ^H 

I  R.   Hosmer. 

E.   C.    Van   Lewven.                                                ^^M 

.   &   H.    N.   Lawrence. 

LAPF7ER—                                                                     ^H 

K    Llttlehale. 

Ed   Bonsman.                                                           ^^M 

J.    Swift. 

H,    A,    Cooley.                                                            ^H 

y   &    Fosa. 

M.   Hubberd.                                                                ^H 

lanlel  Vamey. 

M.\NISnQLTE—                                                            ^1 

tOSE^ 

Allen  Stewart.                                                         ^H 

'.    Cahill.   102  Cleveland 

3t,                         MARUUEl'Tfi]-                                                               ^M 

lony   Lux.   Jr.,   195   Esses 

R.   R,   blench.                                                                ^B 

W.    McMulIen. 

MARS1L\LL—                                                                        1 

nas    Queen,    Mountain    Ave.                       Pt>ter  Doyle.                                                                  \ 

'HAMPTON— 

Clu\^ter  Kiedney. 

A.    Bailey. 

Chas.  Forttr. 

ler  &  Whiting, 

MfiNROE— Chas.    Kibhee. 

L.    Mather. 

Chae.  A.  Man  re  r: 

•y  Matthews; 

John  Maurer. 

I  0.  Matthews. 

MUSKEGON— 

»  "WTiarten. 

L.  H.   Kanltz. 
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PErrosKBy- 

D.  McDonald, 

J.   J.   Random. 
SOUTH  IfAVEN- 

O.  M,   FoBtor. 

Marshall  4*t  Sarager. 

C.    I*.    Wi'UsteF. 
TECL  AISEH— 

Frank  Bowerman* 

WtUU^r  Fink. 

John  Green. 

James  E.  Lowry. 

Jamt*s  Mitchell. 
THREE  RIVERS— 

Peter  Deaner. 

J.  C,  Eriflers. 

Geo.  WhiteselU 
TRAVERSE  CITY— 

Hill  Bros. 

John  Siiidding 

ALEXANDRIA— 

J.   Lr,   Aitoti. 
AURTIN- 

Austjn  rVment  Works. 
BRA  1  NERD- 

J.  H.   K  illnhan, 
CROOKiSTdN" 

Cbnii.    H.  Jefr^riiciii, 

Louis   Riuird. 

An  ST.   SfhiJthr. 
GLENCOK- 

Wni.    Hiirkhart. 

John    Bull' r. 

Claim  &  Nubbee. 
LAKE  CITY^ 

L.    S.    Lutz. 

Martin   OI»on. 
PIPESTONE— 

A.  D.   Brown. 

A,   Hedricit. 

John   Williams,  , 

SAUK  CENTER- 

E.   L.  N(  well  &  Co. 
STAPI.ES- 

81d  Taylor. 
STILLW  ATKR— 

SltllwiUor  Stone  Sidewallc  Co. 
WlIiLilAK 

A.   I'.  Ber^eHUii. 
WlNIiOM- 

Ed    Iverson* 

Emil  Quain- 

Martin  Quam. 

8-  H.  Thompsw>ilt 


xWISSISSIPFf. 

BAY    ST.    LOUIS— 

Eug.  ]3upre. 

Aug-   Keller. 

Li.   N,   Spotorno. 
BlLOXl". 

J.  Bistetler. 

Henry  Eisletter, 

G.  A.  Harkness. 
CANTON— 

M.  Alexander  &  Co. 

a.   D    LeiteJi. 

< '.   Olsen  &  Co. 
COLUMBUS— 

L,   J.    Kelly. 

C.  Wilson. 

ORTTNADA- 

nii    M.  T^liittiiki^r, 

OXFORD— 

N     &    W.    Worley. 
PASS  CHRiSTIAN" 

R*  W.  McDonald, 

Wm.   Roberts. 
WATER   VALLEY- 

S.    Kelley- 

C.  C.   Klrby, 
F.  A.  Pearc«. 

WESSON- 

T.  A,   Bailey. 

J.  E.  McDonfild. 
WEST   POINT— 

.TriFi,    Osborne. 
WINONA— 

Jules  Blackwelh 

BRUNSWICK— 

F«rhert   Bruco. 

<"harles  Jesaup. 

James  Nickolls. 
LHILLICOTHE— 

O.   M.    Bolter. 

Harry    Miller. 

John    Miller. 

D.  G.   Hoe. 
Geo.  Stubbs. 

GREENFIELD— 

N.  Bntierwortti. 

J.  B.  Fruln. 

P,    H.    HulL 

Freel  Morrison. 
IHGGINSVILI^— 

Canurhury  Bros. 

L.  C,  MitchelL 


The  P'ore- 

roost  ReprpKentativft  of 

Ain4:rl€an  Cement 

Interests  h  ............. 


->^>. 


SuliicripllDii  Prtat,  $2,00  Pir  Ytar. 
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5N— 
Bales. 

Hebel. 
Jackson, 
atson. 
3VILLE— 
Minor. 

ENDENCB— 
E.  Lewis. 
I.   Randall. ' 
JVILLE. 
irnes. 

Davis, 
en  Eggert. 
McGuire. 
OE  CITY— 
h   Dirigo   &   Son. 

Smith. 
^— 

Heimberger. 
lARLBS— 
i  Bottani. 
Bull    &    Son. 
tilmann. 
lan   Hallrah. 

Heckmann. 
Kurtz. 

Reimer. 
3hnedler. 
GNEVIEVK 

Abernathy. 
lie  Boyer. 
irkhard. 
I— 
.   Elmer. 

Upshaw. 
s  Vaughn. 

:a- 

.tkkis. 
.   Bailey, 
i^rheart. 
rON— 
;.   Blew. 
kt  Bosley. 
Hall. 

PLAINS— 

Hunt, 
s  Johnson. 
30R— 
y  De  Long. 
Doss. 

Helm. 

MONTANA. 

E3— 

ne  Carroll. 

GSTON- 

.  Hamilton. 

NEBRASKA. 

VND- 

ighe. 

k  Moulton. 

pulton. 


CHADRON— 

Samuel  Dubel. 

Elmer  Longcoe. 

Ira  Longcoe. 
CRETE:— 

Jno.  Mullner. 
FREMONT— 

P-  I*.  Mnwrer. 
KEARNEY— 

A.  Cedarhober. 

Thos.  Dunham. 

P.  Ryan. 

Richard  Hibberd. 
RENO— 

A.  F.  Niedt. 
SOUTH  OMAHA— 

C.  Bechtle,  626  N.  20th  St. 

Flagle  &  Zigler,  23d  &  K  Sts. 

Fred  Lienelen,  20th  St. 

Frank  Thomas. 
TECUMSEH- 

S.  F.  Murphy. 
YORK— 

Geo.   Daugherty. 

Greo.  Fair. 

W.  Moist. 

Jacob  Zieg. 

NEVADA. 
CARSON    CITY— 

V.  B.  Cross\ 

W.  G.  Elliott. 

J.  J.  Johnson. 

R.  Logan. 

Z.   Wilcox. 

NEW   JERSEY. 
BELVIDERE— 

Frank  Gibbs. 

Wm.  Ross. 
FREEHOLD- 

C.   R.    Emmons. 

A.  E.  Preston. 

Augustus  Thompson. 

Geo.  Vanderhoffe. 
HACKENSACK— 

Frank  E.  Hopper. 
MATAWAN— 

Morria  Duncan. 

Walter  Quackinbush. 

Peter  Van  Pelt. 

W.  C.  Van  Pelt. 
MILLVILLE— 

A.  S.  Dunham. 

Wm.  Vanaman. 
NEWJOIK- 

Commouivealtli  Roofing;  Co. 

W.   W-   Schouler. 

Standard  Pavlnfs:  Co. 

Wm.  H.  Turrell. 
PATERSON— 

Jno.  Agnew.  • 

T.   J.   Brogan. 

Chris  Kelly. 

John  R.  Lee. 

Marley  &  Forbes. 

Jofleph  SKurpe,  647  E.  18th  St. 

A.   Smith. 
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PAULSBORO— 

Chas.    Rohinson. 
TEN Nt  I  ROVE— 

Knoeh    Hasiker. 

Aihim   Jt-sn,   jr. 

John    Ji*»o, 

EU  Strimple. 
PERTH  AMROY— 

M,  Kennedy. 
RAllVVAY— 

D.  M.   Roll. 
Washing; ton  Roll. 
Alonzo  Turner. 

SOUTH  QRANGE- 
John  Barrett. 

XDW    MEXICO. 

ROSWKLL^ 
Ounnlng:  &  Rasmussen. 
B.  F.  Daniel  B. 
Thos.   Howard. 
Frank   LrtRoy. 
Geo.  Munro, 
Pearce   &   Bixby. 

NEW  YORK. 

BATH- 

Jollll     CotllUH. 

CANISTEO— 

Geo,  I  J.  DavL-son. 

R  P.  Hayes. 

Jolin  W.   Saunders. 

Gt'o,  Ij.  Saunders. 
CARTHAGEJ- 

John   Ti^fher. 

Piiiil  Rnby. 

Jarvis    Simmona. 
CATSKILL- 

J  as.   Cooke. 

Geo.     VV.    Holdrlge. 

E.  Lampman. 
CATTARAUGUS— 

Ijoren   Merritt. 
COLD    SPRING- 

Wm.    Myer.s. 

Chtm.  Weyant. 
CORTL.AND- 

A.   H.    Dc(  ktr. 

G,  T.  Maxsnti  &  Co* 

Beers  tS:   \^':irfleld. 
DEPOSIT— 

P.  Blabee. 

John  McMahon. 
DUNKIRK— 

John  Hllttard. 

Fred  MaideL 

Peter  ll'etster  Sc  Son. 
EAST  AUKORA- 

Peter  Robarg. 

rhRE.   Wright. 

Wni.   Wright. 
EAST  HAMPTON— 

T.  R.  Burnei^, 

Geo.  E.  South. 
FAIRPGRT- 

\Vm.    Larwaod. 


GLOVRRSX'IELE— 

J.   A.   Delaney. 

Kirk  Duicher. 

E-  D.  Pilmer,  Jr. 
GO  U  VE  RN  E  U  R— 

John  Campo. 

H.   H.  Post. 
GRANVILLE— 

ThomaB    Brown, 

Bt  ujfimln  Jones. 

n^hos.  Murray. 
HICKSVILLE— 

Jat'Ob   Mann,   Sr. 

Ijouia  Munch. 

Henry   Schlirara. 

Frederick   Voegelle. 
ilnllSRHEADS- 

JuiK    Van    Order. 

Ira  B.  Payne. 

Then     Payne. 
KEESEVILLB- 

A.  H.   Munaen. 
LOWVILLE— 

HhMm  Gray. 
i\lAL(JNE^ 

J.    Hissonette. 

P      Balnode- 

O.  W.  Vaughn. 
OGDENSBURG— 

N.   C.    Lynch. 
PATTHOGUB— 

John  S.  Parks. 

Gto,   Parks. 
PKHRY- 

A.   J.   HlckB. 

Michael    Higglns. 

Robert    Rore, 
PORT  JERVIS- 

Mathew  Heitzman, 

JriL-ob  Lehn. 

Joj^Hjib  Place. 
POTSDAM— 

Harry  Delish. 

R.   L,   McAllister. 

C.    G.    Rogers. 

Isaar    Young. 
Rf:;|>  BANK— 

KraDk    Mansc.ni. 
Fred  Thompson. 
SAG  HARBOR- 

Edwin   J.   Beck  with. 

Heni^'  Beckwlth* 

tin  ben  H.  Edwards. 
SALAMANCA— 

A  a  ci  r  e  w  A  n  d  r  ews. 

T.    A,    Jamison. 

Fred  Miller. 

J.  Van  Steenburg^. 

SALEM- 
¥1  W.  Phllo. 
Chas.  A.  Shaw. 
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SANDY  CREEK— 

M 

9.  xlarr3:«. 

GRAND    FORKS-                                                  ■ 

W.   Hunter 

A,    Dlnnie    &    Co,                                             M 

S.  Sadler. 

JAMESTOWN^                                            ^^m 

S.   E.    Wheeler. 

Rudolph  Weise.                                        ^^H 

SING   SING- 

Chas.    While.                                             ^^H 

Harry  Murks.  Spring  St. 

OHIO.                               ^^H 

George  Miller,  Glen  Ave. 

AaHTABULA-^                                              ^^M 

David  Miller,  Terrace  Ave 

Geo.  L.  Stanley.                                          ^^H 

STONY  POINT- 

ATHENS-                                                       ^^H 

JO  sepn  Robblns.  Ann  St. 

Geo.  Lf.  Fenzel.                                         ^^H 

Geo.   Snlffln. 

C.   W.   Harris.                                         ^^| 

CliA».    Dyliiuif,    Jr 

C,  C.   Harris.                                              ^^H 

TARRYTOWN- 

J.   K.   Osmond*                                          ^^^H 

James  Bird. 

Wm.  Sommer.                                           ^^^| 

Lewis   C,   Odell. 

BARBERTON—                                             ^^H 

N,  J.  Francisco. 

lEidson  Bishop.                                           ^^^H 

WARWICK— 

Oliver  Koch.                                            ^^H 

T.  H.  June.                                          . 

Adam  Goneitman.                                       ^^^^| 

T\rm.   Wen  den. 

ChriFL  Paridon.                                           j^^H 

"WTESTFIELD— 

D.   M.  Rued.                                                  ^^1 
John   Smith,                                                  ^^^| 

John  HatsHl. 

Win,  Johnston  &  Son. 

David  Sutherland.      . 

BOWLING*  GREEN-                                   ^^M 

George  E.  Mercer.                                   *^^H 

BRYAN-                                                             ^^H 

^WHITEHALL- 

Jacob  Beavers.                                          ^^^^| 

Peter  Boaley. 

William  Higgles.                                         ^^M 

John  Mulhnllander, 

Geo.    MlfiKlntt.                                                     ,^^H 

Alfred   Purr. 

CADIZ—                                                                ^^H 

John  Aukerman,                                         J^^H 

SrHlTH  CAROLINA. 

CAMBRIDGE-                                                 ^^H 

ASHEVILLE^ 

W.  J.  Allen                                                    ^^1 
E.  Dilley.                                                     ^^H 

E.   T.  Belote. 

Ed  DiiFfey.                                                          ^^M 

W.   E.   Wolfe, 
CHARLQITE— 

I.    W.   Ahrena. 

S.   J.  Asbury. 

J.    Asbury, 

W,    W.   Phlfe. 
&OLDSBORO- 

Chas.  Erven.                                                    ^^H 

CANTON—                                                          <^^H 

Carl  AngeretU.  1519  Grant  St.                 ^^| 

Jos.  J.  Dehn.  430  Springfield  Ave.          '^^H 

CHILLI  COTHE-                                              ^H 

John   S.    Butler,                                             ^H^H 

Denny  Bros, 

John  Gird  en.                                                           ^H 

The  John  Houghton  Co. 
Phil  lips  ^  Wrenn 

Wm.  W.  Renlck.                                                 ■ 
CI  RCLEV  ILL©—                                                ,^^B 

BENRIKTTA^ 

Martin  Donley.                                             ^^H 

Krank  Williams, 

John  Green.                                                     "S^l 

rERNESVlI.LE- 

John  Lust.                                                        •«^:^™ 

Plnkney   Bajlard* 

Chas,  Melnfelter.                                                    ■ 

John  Stewart. 

A,  Mowery.                                                         .^^| 

fclORGANTON— 

DELA  W  A  R  E—                                                      ^^| 

Chas.  Campbell. 

L.  B,  Denison.                                               ^^H 

James   Doll, 

Dellinger  Bros.                                                   ^H 

Jno.    McGalllard, 

H.  Tk  Hegsey.                                                 "^H 

*LYK0ITTH-^ 

Ed    Mendenhall.                                                  ^B 

H.  PltLlford. 

J.   B.   8agg:art.                                                           ■ 

lOCKmGHAM- 

Abel  Wilson.                                       '                    ■ 

Danlel  Skipper. 

DELPHOS-                                                                 ■ 

tALISBURY- 

F.  Ganshaw.                                                         I 

Cte».  R.  AtftHin  &  Bro. 

EL\ST  LIVERPOOL^                                                ■ 

rAKBORO-      ' 

Cook  &  Clark,                                                        ■ 

Jno.   narrignn. 

Bill  ^'  Wallace.                                                     M 

Hilltani  &   Matlhewson. 

John  M'Ryan.                                                    ^^H 

Geo.    Mart  he  WHO  n. 

Sears  &  Hunter.                                             VH 

FRANKI.rIN—                                                       ^^ 

WORTIT  DAKOTA. 

^ARGO^ 

A   F.    Meeker.                                                      ■ 
J,  T.  Parker.                                                           I 

B.  Birch. 

Clint  Stanton.                                                         1 

W.  S.  Van  Home.                                                1 
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GIRARD- 

Chaa  Anderson. 

Wm,  Anderson* 

A.    Delbrat. 

Wm.   Morrison* 

Silas  Weir, 
LJSHON— 

Carlisle  &  Moore. 

Gt-'or^e  Forse. 

George  Plero. 

Springer  &  March. 

Lfvi  Stackhoiise, 
IjONEMDN— 

Edw.    Bird. 

Jos,  Golden. 
LOUISVILLE— 

Jf5s=^f'p!i    Got  ter. 
MADISONVILLE— 

Srttle  &   Co. 
MANSFIELD- 

JfH'ob  Clinc  &  Co..   184  W.  5th  St. 

Gamli^rt  Bros.,  104  S.  Diamond  St. 

Hering  &  S jti.   132  S.   Main  St. 

Ralph   Lomax,  72  First  Ave, 

William  Afar  tin,  234  S.   Diamond  St. 

St  ran  I »  &   ilamblln,   East  Srd  St. 
MARTIN'S  FERRY—  ,. 

Jo.*^.  Davidson. 

Gtjs  Rothermund, 

I.  N.  Talbott. 
MASSILLON— 

E.  G.  Alirier.  SO  Muslclngum  St. 
MEDINA- 

J  no.    Crofoot, 

Jan-Ob  Dreher, 

^\'in    Frazl^r. 

Tliusi.  Gouer,  Sr. 
MT,   VERNON— 

William  Champion, 

James  Freeman. 
NAPULEON" 

PoT»ili>ijs  &  Rlffer.  » 

NEW  CEMENTOWN— 

Jamea  Hi  Her. 
NEW  STRAITS VI LLIQ^ 

Sam  EmrUk 

T.  Splcer. 

Richard  Spi-  .m. 
NORTTT  BALTIMORE— 

J  no.  Bartz. 

J.   W,   inaher. 

H.  .I'llindall.  i«ii^ 

OSNAiVUHG— 

A.    M-   Rb^e. 
OTTAWA— 

J.  Euoret. 

Ji!^^   Williams. 

D.  Wickham. 
OXlT>RD— 

Ma  Hon  Lester. 

H.  S.  Thohe. 
PARIS— 

X^nkofer  Bros. 


PORT  r LINTON— 

"^'in     Boiiensteln, 

pLicr    Juhnson. 

Ricklcff  Richardaon. 
RAVENNA— 

W.  J.  Brig  ham, 

C.  Z.    Loomis. 
F.  J.  Williams. 

SALINBVILLE- 

Ellsworth  Randolph, 
SO.    iSitUiJKLYN— 

SPRING  FIELD- 
HI.   t .    Uti«fi«]l. 

TOLEDO- 
MI  chael  Kelly,  A  vail  dale  Ave. 
^JORONTO- 

Jn5i    Edwards. 
WAU.SEON- 

f^.K    Erk. 

A,   li.   Stranaham, 
WAVERLY— 

Chris  Hanbell. 

Wm.  Powell, 
V^ELLINGTON— 

Wm,  Dntrldge. 

Wm,   Holmes, 

.Ino.  Slierman,  Sr, 

,1.   R.  Sherman,  Jr. 
XENIA.- 

John  FarrelL 

W.  O.  Maddux, 

OKLLAIIO.HA   Tl^R. 

GUTHRIE- 

AIiL^hael   Casaldy, 

.Srott  Cooper. 

Phil  Fray, 

11.    J,    Vanderb^rg. 

Michael   White. 
PfiNCA  CITY— 

I  liiiN,    "Ek    Weli^li, 

OK  EG  OX. 

ALBANY— 
H,   C.    Harkness. 
J.  R.  AVllMDii. 

ASHLAND— 

A.    D,    B^erguson* 

1^.    .V.    Payne, 

w,    K.   Reeves* 

Gtu,  Riggs. 
BAKER    CITY— 

a   L.   Schreffler. 

D,  T.    F,    Votaw. 
MOFiO- 

John  Kay. 
Cap,    Nelson 
PORTLAND— 
Wm,   Holz. 

PBBTN  S  VL  VATS  I A . 

AMiiLER— 
»  MnrrLs  Rcdifer. 
Edw,  C.  Evans. 
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PEINNSYLVANIA. 

^-ND— 

J.  Leibig. 

.  Scheele  (Girardville). 
SFONTE— 

Bell, 

Bell. 

V.   Bell. 

Noll. 
Smith. 
LEHEM— 
.    Knl2ht. 
.  Shearer. 
BORO— 

Arters. 
igle  Bros. 
•SVILLE— 
,  Kuhn. 
VTSBURG— 

Kumer. 

Mellich. 

for:d— 

Davis. 

Hanley. 

Jacobson. 

Lane. 

ER— 

McDowell. 

Schaffner. 

Wagner. 

RIDGE  SPRINGS— 
r   Weaver. 
BERSBURG— 
itead  Baltimore. 

Johns. 

.  Carter. 

agior. 

Robinson. 

Robinson. 

Wellion. 

'orest  Woodsworth. 
oodworth. 
IBIA— 
C.    Broome. 
.UENCE— 

Brown. 
ou.se. 

:rsport— 

ilorton. 
lel    Ryan. 
Ryan,    Jr. 
itl   Sullivan. 
F:NSVIl.Lh>- 
.    Thomixsoii. 
ON— 
Carra. 
US- 
Bet  ts 
i^r    Bro.s. 
IIUM- 
ir. 
>^— 
Kline. 
/AND— 
Estner. 


HASTINGS- 

Frank  Abel. 

A.  T.  Miller. 
HAWLEJY— 

Chas.  Beilman. 

L..  Geisler. 
HUGHESVILLE— 

Jno.  Edler. 

Henry  Eichernauf. 

Chas.  Hughes. 

W.   C.   Miller. 

Pearson  Smith. 
INDIANA- 

A.  F.  Moreau. 

W.  L.  Swanger. 
KITTANNING— 

A.  R.  Daugherty. 
P.  Daugherty. 

LEBANON- 

Granitine  Plaster  Co. 
MANSFIELD— 

Joseph  Deitlin. 

Hiram  B.  Faulkner. 
MARIETTA— 

David  Hollinger. 
McKEES  ROCKS— 

B.  J.  Barnhart. 
David  Richards. 

MEDIA— 

Thos.    K.    Baldwin. 
MTDDLETOWN— 

C.  W.    Yo.st. 
MONTROSE— 

H.    H.    Hibbard. 

J.    Holley. 
Geo.   Noll. 

N.   C.   Roberts. 
MT.   JOY— 

H.   W.  Grosh. 
NAZARETH— 
Harry  Weitzell.  . 

Henry  Schaeffer. 
NORTH  UMHERLAND— 

A.   A.   Barrett. 

Joa.    Vandevender. 
PATTON— 

Chas.  Austin. 

John  Gaffliardi. 

A.  T.   Hu])er. 

H.   F.   Lawhead. 
PENLLYN— 

Alan  Mathias. 
I'OT'i'STOWN- 

John  H.  Rush. 
READING— 

A.  G.  Huebner,  560  Gordon  St. 

L.   H.   Huebner.  112  Hamilton  St. 

C.   1.   Koch,  2a3  Spruce  St. 

E.   Wagenblast.  (i22  Mulberry  St. 

R.  I^.  Wilson.  720  Pear  St. 
REYNOLDSVLLLE— 

M.  Mohney. 

RIDGWAY- 
William  Edwards. 
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!               ST.   MARY'S- 

DEAD  WOOD-                                             , 

1                  K,  L.  Wlllnrd. 

Nat.   Ha nn  11  ton. 

1               SCHUYKILI^ 

Ed  Hnuschka. 

Dan  1    Fisher. 

Joe   Marneti. 

G.    W.    Roeder. 

IBENE- 

1               SCRANTf3N- 

P   1\  Connnlly.                    _^^^^m 

II                  M.   H.  Dale. 

MADISON—                              ^^^^1 

1               SHAMUK[N- 

Peter  Marcuart.                 ^^^^^| 

Coatea    Bros. 

WATERTOWN"                               ^H 

KrcMl   Kamer. 

Johnson  Bros,  it  JohnBOn.    .    ^^M 

H.   T.    Roup. 

YANKTON-                                        ^ 

'               SHAH  PS  BURG— 

B,  Ballensky. 

•                  Henry   Ferla. 

Jas,   Kingsbury. 

WAT90NT0AVN- 

1                 %V.  A.   Edwards. 

TEIIilffKSSSE;. 

James  Zettlemayer. 

CDEVKT.AND— 

1               WESTGRQYE— 

Tbomas   Banks. 

Wm.    H.    Reyburn. 

A.  T.   Bay  less. 

Harry  McLimena. 

COLUMBIA—                          ^^^^M 

Britton   &   Abbott.               ^^^^H 

i                                       RHODEl  ISI.AJVD. 

C,    F.    Dod9on.                      ^^^^H 

BRISTOL— 

DAYTON—                                  ^^^^1 

Israel   Dybe. 

John   Acuff.                           ^^^^^M 

Nathaniel    Gladdlns. 

John   Ma  ley.                          ^^^^H 

Eu*fene  Le  Clair. 

Robt.   Morgan.                       ^^^^H 

EASri^    GKKENWICH- 

Jas.  jWycufE.                            ^^^^B 

Jumes  R  Murray 

JACKSON-                                        ^H 

Byron   Roscoe. 

J.  F.  Wlilielieaii  A  Co.            ^1 

NARRAGANSlfri'T—              ' 

KNOXVILLI>- 

John  Br  is  tow,     , 

Jriii.  Armstrong. 

J.  C.  Tucker,  Jr. 

Claudes    Hood. 

WESTERLY- 

Jos.  MorKan.                                           ( 

Eugene  O'Nell, 

LEBANON-                                               \ 

L\  H.  Sayerweather. 

Page  Bros. 

Woo  lard  &  Williams. 

901TTH  CAROLIIVA. 

McMINNVILLE—                  ^^^H 

ABBEVILLE— 

AJpha  Young.                        ^^^^^^M 

Yarb  Madden. 

MEMPHIS—                             ^^^^H 

ANDERSON— 

W.  J.   Haire.                                   ^^1 

S.  O.  Jackson. 

Edw.  Haliey.                                '^H 

Alex   S.    Katton. 

M,  I^arkln. 

|l                 J.  P.  Wilson. 

Miller   Paving  Co.                                1 

Berr>'   Wilson. 

C.  J.  Wagoner  &  Co. 

CHESTER— 

MOSSY  CREEK— 

M,  A.  Carpenter. 

M.   Brown. 

JR.  SiinrlK 

John  Patrick.                      ^^^^H 

FLORENCE— 

MrRFREESBORO—             ^^^^H 

1                  Silas  Brunds, 

Green  Siiuson.                      ^^^^^H 

J.    \\\  Gregg. 

ROGERSVILLE—                   ^^^^M 

T.  B.  Reynolds. 

Frank  Allison.                      ^^^^^H 

W.  J.  W^ilkin. 

Chas.   Lackey.                       ^^^^^^| 

PJEDMONT- 

Alp.   Ross.                               ^^^^^^1 

Norman  Fleming. 

80DDY—                                    ^^^^M 

SlIMMERVILLE- 

A.  J.  Brown.                          ^^^^^^| 

A.  J.  Braid. 

UNION  CITY-                       ^^^^1 

Jeff  D.  Braid, 

W.   Becker,                                   ^^1 

Frank  Springs. 

T£l]tAS,                ^^1 

ABILENE—                                ^^^^B 

SOLTTH  DAKOTA. 

R.  ReeHe.                          ^^^^^H 

ABERDEEN— 

BELTO~K—                                ^^^^1 

Aberdeen    Cement   &   Tile   Co 

Thos.  Karns.                         ^^^^^H 

E.  W.  Van  Meter. 

BROWNSVILLE—                ^^^^M 

BROOKINGS— 

S.  W.  Brooks.                      ^^^^^H 

J.  N.  Davis. 

CAMERON—                            ^^^^M 

O.  Hanson. 

W.   P.  Davis.                        ^^^^H 

j                  Steen  &  Wilson. 

Caitt.                                      ^^^^H 

k 

^] 

GAINESVILLE— 
A.   D.   Craft. 
John  Gregson. 
H.  H.   Hayden. 
i'KINNEY- 
H.  e:  G.  Farr. 
NEW  BRAUNFELS— 
Rich.  Feltner. 
Ad.  F.  Moeller. 
Ad.  t^enshorn. 

F.  Wagenfuehr. 
BAN  ANTONIO- 

8.  P.  Boettler. 
BAN  MARCO»- 

James  Forscyth. 
BULPHUR  SPRINGS- 

Chas.  F.  Ashchroft. 

B.  P.  Joiner. 

G.  H.  Wilson. 
TEMPLE— 

E.  Blankenstein. 
TERRELL— 
■    F.  B3.  Hopkins. 
I     McGraw  &  Dungold. 
I    W.  H.  McMain. 
I     H.  E.  Worbington. 


WORKERS  IN  CEMENT. 
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UTAH. 


AMERICAN   FORK— 

Stephen   Featherstone. 

Thomas  Featherestone. 

John    Snyder. 

F.  W.  Wright. 
BRIGHAM  CITY— 

F.  W^.  Earl. 

Jas.   Frederickson. 
BPHRAIM— 

J.   P.   L.   Brenholdt. 

Eric'  Christensen. 

David   Christensen. 

Neils  Spendrup. 

A.    C.   Neilsen,  Jr. 

OGDEN— 
J.  R.  O'Keill,  2763  Madison  Ave. 

SALT  LAKE  CITY— 
Elias  Morris  &  Sons'  Co. 

VERMONT. 

BARRE— 

W.   V.  Avery. 

C.  B.  Whiting. 
BENNINGTON— 

Chas.  Phillips. 

Geo.  Phillips. 

Jos.  W^atson. 
SPRINGFIELD— 

Craigne  Bro. 

VIRGINIA. 

CLIFTON  FQRGE- 

Paul  Gleason. 
DANVILLE— 

C.  H.  Brimmer, 

Chas.  Orchow. 


NEWPORT   NEWS— 

S.  L.   Foster  &  Son. 

Mr.  Griffin. 

Mr.   Temple. 
ROANOKE- 

J.  H.   Marstciler. 
SWEET  HALL— 

Chas.    Major. 
WEST  POINT— 

Wm.  Tuppence. 

WASHINGTON. 

SEATTLE— 
Andrew  Jackson. 

1V£ST   VIRGINIA. 

CLARKSBURG— 
Cattrell  Bros. 
I.  A.  Jackson. 

Lee   Mills. 

Shinn  Bros.  &  Bryan. 
NEW   CUMBERLAND- 

A.  H.  McConkey. 

W.  J.  Snowden. 

Frank  Thayer. 
POINT   PLEASANT— 

Reynolds   &   Stortz. 

W.   C.   Stortz. 
SHEPHERDSTOWN— 

Hezekiah  Jones. 

Thos.  Leggett. 

Andrew  W^aldeck. 

WISCONSIN. 

ASHLAND- 

A.  Donald  &  Co. 

A.  H.  Oakey. 
BLACK  RIVER  FALLS- 

Wm.  O.  Ball. 

Jno.  P.  Matson. 
DELAVAN— 

Hatch  &  Calkins. 
DODGEVILLE— 

Elliott   Bros. 

Kit   Whilford. 
ELROY— 

L.   Kropf. 

Preuss   Bros. 

Chas.  Sheldon. 
FORT   ATKINSON- 

Geo.  J.  Becker. 

Jno.  V.  Becker. 
GREEN  BAY— 

J.  H.   Van  der  Sande  &  Co. 
JEFFERSON— 

Herman  Fehrman. 

J.    G.    Kurtz. 

John   J.    Spanglers. 
MADISON— 

Oakey  &  Buser. 

Parr  &  Lawrence. 

Sharp  &  Son. 
MENASHA— 

H.  H.  Plnmmer. 
MENOMINEE— 
John  Larson. 

Jas.  Mason. 
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MERRILL- 
Gtfj.    \V.   riark. 
F,    Hi'Htermim. 

V,    Ht-nrlch, 

MONKOE- 

Ki(-HttT  &  Bauinan. 

Sarn  Islt'y. 
0COKT<3— 

Oliver   St.    Peter. 
HI  PON- 
Henry   Lambprt. 

Job  Stalllrd. 

GuH  ToVxjIt. 
SHAWANO— 

Auk.  Kruger, 

Frt'il  KruKrer. 

Chas.  Petatz, 

Wm,   Ri-iffllTiK. 
SHELL  l^KE— 

D.    Chamlieiian. 

W.    Dewett. 
SPARTA— 

M    Muhletihet^b, 

Rkhara  Peter, 
WAVSAV- 

U.   W,   C  lurk. 

AtJt?iist    Kinsterman. 
WAUPIN- 

Ttuxs.  CfFfen. 
WASHBURN— 

Nels.    OdieBaat'cl 

N.    PaletL 

O.  SiruTann. 

WVOMIXG. 

NEW  OaSTLH- 
wni  H olden - 

t  AWIIA. 

AMHEHST.    N,   S- 

AYLMKR.   ONT.— 

Thiinitis    V\' fluster. 
BARl^n:.  fJNT- 
E3dwart3    Cmuii. 
J.    StPi^h  iMll. 

Chas.  Swill  Marlon. 
BRANDON,    MAN.— 
Ah-x   Allen. 
Hiirst    Rrna. 
M.    i\^  Ketiale* 
A.  J.  Shether. 


CAAJPBIOLLFORD.  ONT.— 

Jolni   i."haat". 

Geo.   Elphick, 

John   Lane. 

S.  Stephens. 
CHARLO'rTETOWN.   1\  E.  I.— 

Phiinp  1'.  CXiyle, 

Richard  Diiffey. 

J  no.  Goneid<'ey. 
FoR-r   WILLIAM,  ONT.— 

A,  rjinieron, 

Oen.    Pappin. 
(rODERBTI.    ON'T  — 

Chas.    UrUi. 

Waller  Sharman. 
OITKLPH.    ONT.— 

W.    P.  OolwilL 

Wuu  J>ay. 

J.  J-   Mahont-y. 

W  ,   T,   Tartnrr. 

HILTON.  ONT- 

M.    Leodard. 

A.  Mcl^lian, 

T.    Moliowfll. 

R,  .MrJannett. 
MnN TI:EAL,   QT'K- 

R."(/t.    P.rrsyth.  'il'M]  St,  rutherine  St..  i 
546-570   Wilham   St.  . 

MOUNT   PUREST,   ONT.— 
Jaa.  Rt'id. 

PR  TON,  ONT.- 
•Inlin  Hun  lop, 
J^iittirk  Lynch. 
WHIiMm  Shaw.  Br. 

ST.  ANORK\S'S.   N.    B.— 
Ohaa,    IR^rsncll. 
T.  McOarihy 

SHHRBROOKE.    OTE.-^  . 

J.  <3u!inini^. 
SLMroE,  ONT  — 

Thr    Syllca    Barylic    Stone    Co. 

Harr3    Weston. 
TORONTO,  ONT  - 

A.  Ganiiur  &  d*.    17  Toronto  Arcade. 

Hn  r^'ard     Contrurtlnff    Co,.     Vlnoriu 
St. 

W.    R.    Payne,    S-10    Givens    St. 
\ALLEYF1ELD,    QItf,,- 

fiti^nne  TlndeJ. 


ANY    QUESTION    RELATING    TO    CEMENT 


WILL  BE  ANSWERED  ON    REQUEST.      IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL   ENGINEERING   CO. 


CEMENT  TE8TS  AND  ANALYSES. 


LIST  OF  LABORATOKIES  AXFJ  ENGINEERS  MAKING  ANALYSES 

AND  TESTS  OF  CEM  bIXT  AN1>  CEMENT  MATERL\LS- 
ENCHNEERB  WHO  DESIGN  CEMENT  PLANTS. 


I 


ALABAMA     PoLYTKrHNli^    IXSTl- 

TUTK,    Auburn,    Ala,.    B.    H.    Rose, 

State  rhemlst, 
AI.LEGHENY   CITY.   PA..   Munklpal 

Laboratory. 
ATf'inSON,  TOPEKA  &  SANTA  FE 

R.  R  .  Topeka*  Kas.,  Te»\.^ 
ATLANTA,    GA.,    Municliuil    Uifiura- 

tc-ry. 
BALTIMORE      &       OHIO       SOITTH- 

W  ESTER  N     RY,,     Maintenance    of 

Way   Dept.,  tMnelnnntl.   O.    Tests. 
S.   BODE,  Milwutikec,  Wis.,   rhemlat. 

A.  P.  BOLLBR.  1  Nassau  St.,  New 
York.    TfKts, 

HtlOTH*  ^.AlSHI'TfTT  A  I1L%IR. 
I4i|-1t  [,uiMtM|  St^.  riiilailvtiiliiii, 
1*11,.  Tlk<i»i>«.  11,^  fijii*ri-11t*  Aiiilrt^iii  \* 
fllHJr.  i,vt».  It.  4>jim'll.  .L  Eil- 
t^ari]      \\  liiMlrltl.     Fr»-ili<rirk     11. 

Dt^Mifi,!!  mill  Su|M'rEiil*-TMli'iii*<i*  of 
C'liiifoiructiiiJi  «>f  IVtiii-iil    iMiintN. 

BOSTON,  MASS,.  Mi  trntxiirtan  Water 
Board.    Mynlrijual    l^nboratory. 

BOSTON  TESTING  LAHORATOR- 
lES.  Alhf^rt  A.  Sanorns.  M&r.,  « 
Trem«>nt  St.  Asa  W,  Whitney,  1017 
Het«  Blfli?,,  Phlladeli^hla,  Pa.     Tests. 

BURLINGTON,  B>WA,  Emmet  t 
SttM'ce,  Cy.  Eiigr  Munlelpal  LHVit>ra' 
tory, 

BUITE,  MONT.  Municipal  I^ibora- 
tory. 

B.  C.  CARPIQNTER.  g-ornell  Univ., 
Ithaca,  N.  Y.,  DealgntT  of  Cement 
Plants- 

ALBERT  A.  CARY,  %  Liberty  St.* 
New  York.  Analyses  and  Tests.  De- 
signer of  Cement   Plants. 

H.  J,  UETWILLEU,  Alleutown,  Pa, 
Analysf*B. 

DBTv^lAN  &  M  KENZIE.  1224-8 
Rt>oki*ry  BIdg..  Chicago,  III.    Teats, 

E.  Dt*RYEE,  CoUon.  CaMf.  Aualysies 
*ind  Tests.  Designs  {'<n'  rement 
plants. 


HENRY  ER<JP:HLING.  17  S.  12tb 
8L<    Richmoml,    Va,     Teats. 

G,  FRtiSTENSEN.  Yankton.  8.  D- 
Chcmfst- 

ERNEST   HANTKE.   im   Broadway, 

New  York,  N.  Y.    Chemist. 

ROgT.  \\\  HI  NT  &  CO.,  1121  Rook- 
ery BklK-,  ^.^hleHgo  III  71  Broad- 
way. N,  Y.  Mc>nrnigah<*la  Bank 
BldK.,   Pitti^btUK;,    Pa.     Tests. 

A.  HUGO  CEDE FiB ERG,  Cata say- 
qua,  Pa.      Designer  <\meni  Plants, 

CHATTANOOGA,  TENN.,  Robert 
Hooke,  Cy.  Engr  Muni  el  pal  Lah- 
aniti»ry, 

CHIC  .l4iO,  ILL.,  ItiMiril  cjf  Fiitillc 
n«irk»<.  l».  t.  >ltv%rillc»,  lln- 
Kiiierr  ill  Clinrit*'  iif  T«'m|*». 
Street  Itriiiirlntriil.  H.  L.  Hiii- 
leit  1  oiiieiil  Ti'ttter,  CliJc'HK^i' 
.%v<MiiH^  ^^iiili^r  \%  orkM,  .^iuiiicl* 
|i  11 1    Lfi  b<i  I-  ri  1 1 1  r  i  «■  N . 

CHICAGO  *i  .ALTON  RAHAVAY 
CO,  H.  F.  Raid  win,  ildef  Engr., 
Chicago,   TIL    Tests. 

CHlCAGt^.  HOCK  ISLAND  &  PA- 
CIFIC RY.  W.  E.  Dauchy,  ChL 
Engr,,  CblrEigo,  lib      Tests. 

CORNELL     I'NIVERSITY,     Ithaca. 

N.  Y.      Analyses  and  testa. 

CORTLAND.      N.      Y.  Miinitipal 

LilVmratory. 

W.  M.  COMITIW,  ir-£  llitfiimoiirl 
IIIiIk,,  lli'lrnii,  Mii'li.  Aiiii]>MeM 
and  Tt'MlM.  It (' II til* In,  (iu  €'fiiieitt 
Pro|iertleiH. 

DETHiHT.  MP  ML  Miiuli'l|uil  Uib- 
orati>ry, 

1> AT II  III  H\  A  SIMt  liMW,  HJIT> 
Flllirrt  Sf,  IMiltnileltihiii,  I'JI.  H. 
Ilrrliiiill  l,iilhlMir>«  Heiir^  S» 
Kltai^k  III  till.  AiitilyH**N  11  till  TentM* 
l>VNlp%ll  iiiitl  .1  iiiiMlrui*tlf>u  of 
CVnieul     FliintH. 

1 . A  b' A \  ET T 1 0  <  'O L L E( ; E,  Eai- ton' 
Fa.  DepL  of  Civil  BngineennM. 
Analyse«   and   Tctsts. 


i 
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I4BDOUX   &    CO..   99   John    St,.    New 

Vork,    Cht  nii^lh. 
F.    H.   LEWIS,    CraigsvilJe.    Va.    Be- 

si;^n  iimJ  t'oiistruiliLiii     of     CemeiU 

I'iclfltS. 

J.OB    ANtJKJ.KS.      V^WL       Mu.iicipal 

[jjiburEitory. 
\\\    H.    l.irSTER,     Elizabeth,     N.    J. 

ILLINOIS   CENTRAL  R.    R.     H.    W, 

Parkhursl,     Engr.      of      Bridges    & 

Bldgs,.   Clikagu,    UL    TtHiH. 
UNIVERSITY     OK     ILLINOIS,     Ur- 

bana.    Ill,     L    O.    Baker,    Prof.    Civ. 

Eng:.    Analy^^es    ond    Tesls. 
IOWA     ENGINEERING     CO..     Clin- 

loo^,      la,       t'has.      P,     Chase.     Mj^r, 

Tests. 
STATIG    lJSI%ERSiITY      UF    IOWA, 

Iowa  City.  la.    A.  V.  SI  him,   Prof. 

C'iv,  ESiijc.    Te«tii. 
INDIAN  A  PUl,r'<.      IN  11.        H.      J.      T, 

Jeuii,      Cy.      Kii^r.  Uiiiitct|iul 

I^aborntory. 
JOaLIN,    SCHMIDT   &   CO.,    Cine  in- 

nati,    O,     rx-!sign    of    Majiufac taring 

PitltllSi. 

L.    K.   KENNEDY   &   CO,    Room   50, 

Gl   Brijadway.  New  Yt»rk,    Tt^^ts  and 

KEWANEE,  ILL  ,  J.   E,  Shepardaon. 

Cy.    Engr.    MiinN'i;taJ    La  I  oratory. 
WAl>rER    G,     KlftK PATRICK.      C. 

E.  Jackson.   Mis^-.    Tesifs. 
MASSACHUSETTS    iNSTITITE    OP 

TECHNOLOGY,         But«tr>n,       Maas. 

Anaylses  and  Tl^sIji. 
M'GILL      CNIVERSITY.      Mi>iitrt-al. 

Can.     Tests. 

CHAS,  R  M'KENNA,  221  Pearl  St., 
New  York.     Analyses  and  Tests. 

MINNEAPOLIS,  MINN..  G.  W,  Sub- 
lei  te^  C\v.  Eng^r.  Municipal  Labor- 
atory. 

F.  A,  MOORE,  VIricenne«.  Iml 
CTiemlst. 

UTTNCIK,  ]Nl>.,  W,  H.  WchhI,  ly 
EMgr*     Municipal   Laboratary, 

NEW  CASITJ:,  PA.,   Munlclpril  Lab- 

iirutory. 
NEW    VORK     i   FTY.      Crotoi:    A  iue- 
diict  Comtnisfiioti,    Tests, 
'    NEW  YORK  CITY.      Departins-nt    lif 
Docks.  J.  A.  Bensel.  Engr.  In  Chief, 
Chandler    Davis.     Asst.    Engr.,      in 
charge  of  Tests.    Tests. 
NEW     YORK     STATE     ENGINEER 
AND    SCRVEYOR,     Ctnunt     TeNt- 
iii^^  Denarlmtnt.     RiisHell  S.  Groen- 
man.  Engineer  in   CiiariEre,   Albanv, 
N,   y.     Test.'i. 
t  'H^W     YORK     TESTING     LA  BORA - 
(      TORY,     Lonik-     L'^land     City,    N,    Y. 
^      ClilYurd  Rit  liardMni,    Dir.     Analy.ses 
and  Tests, 


OHn«    STATE      UNIVERSITY.    €0- 

Imi«.    O.    Prof.    C    N.      Browu     In 

L'imrK**      ot      Cement        TeMtiii|!r. 

TeiTtB. 
OIL    CITV.    PA,.    *;.    F,    Koei»H,    Cy, 

Boji'r.         Mosiit-iiiiil     Knliorntnry. 
OMAHA.       \b:n.,        liiiin^AV       RoMf- 

\vat«<ir.    Kii^r.        "^Iiiiiiriiiiil     Ltili- 

orator> . 
THE  0$l10lt\    (  O.,   OHiMirau    HIiIj^., 

l'ltv\  viniidf  O.  A.  \\.  C^a^riirtiter  In 

Cliiirjy^e      of        Cement        TeMtliiff. 

Aiinl^sedi   anil   TeMlM.     W.    F.    Ilii- 

g^nriliiH    niHl    <J.    F.    Lake.    .IwMiiit' 

ant      l^:n;jilHeerN,  Hexl;;:!!      11  nd 

Coneitrtietloia   ol    Cement    I'lmits. 
OTTAWA,     ONT.,     Cnn.       Miinielpttl 

Laboratory. 
OWI:N§BORO,    KV..    F.    11.    Shftlev. 

€y\     Fngr.       Uliiitieijiol    liJilKim' 

torj-. 
J  AS,   J.  PEARSON,  4U  Wall -St..  NfW 

York,   N.   Y.     Tests. 
PEORL\.    ILL.     H.    E,    Beaaley.  Cy. 

Engr.    Municipal    Liihuratorv. 
PHILADKLPHIA.      PA,        Wm.      C, 

IJuiMock,      DIreulor      Depi.       Pub, 

Woika.  Geo.  S.  Webster,  ChL  Engr. 

Riir-au    of   Suryeys.        W.      Puryes 

TayUnr,    Eng:i-.   in  char^^e  of  testing 

laboratory.     Municipal   L<0>nratorv. 

Filtration   Tes^UuK  Plant.    Chas.  H. 

Clifton,  Enjsrr.  in  Chtirj^e, 
PTHLAOELPDIA        &        READING 

RAILWAY'      CO,         Robert       Job. 

Clu'tnist.      E,     Chamberlain,     Asst. 

I'nErr,    Analyses  nrid  Tests, 
PiTT^III.  Ufi,     PA.    J  oil  11     Ilru  liner, 

Cr*    F]nK:r.        ,11iiiite1|inl    Liiiiara- 

FOPB  1  EMI!:NT  a  IIRK  K  CO..  i'Zt 
IVnml    SL.    l^itt-HliiirK.    P«.   Tewtii. 

I'l  ItDLE  UNIVERSITY,  La  fay- 
etiM,  ind.  W.  i'\  iL  Goss.  Prof. 
:Vi.  rh.  Kng,  W,  K,  Ilatt,  in  ehargt^ 
of  cement  test  hi ?4^, 

RANSOME  &  >;UirH,  HriHikbii. 
W.   v..   Clilcaii«>.    III.     TeMtM. 

READING,  PA,.  .Alex.  Murd*  ek.  Cy. 
Eag:r.    Munlcli>al   LalvTatory. 

ST,  LtlUlS.  MO..  Edward  PHad,  Wa- 
t^r  CommlBsloiit'r.  A.  N.  Milner^ 
Sewer  CommUi^lniirr,  Mnnidpal 
Laboratories. 

SALT  I^KE  CITY.  UTAH,  Munici- 
pal Laboral6ry, 

SCHOOL  OF  PR.\CTirAL  SCI- 
ENCE,  Toronto.    Ont,     Te^is. 

F.  L,  SHFDTH  &  CO..  OtI  MnM*-n 
l.nne.  N.  Y*.  Coiieiilinu^en.  Yettt« 
erMail^  ^t)  K'  DeMlMH  anil  iod- 
."itriietioKi   of  Ceiiieat    I'laatK. 

H.  Q,  SMITIL  McKinney.  Tex.. 
ChcmlKt. 

WM.  SOOY^  SMITH  &  CO..  723  Stook 
Ext'bang:e  Bldg.,  Chicago,  Til.  Tests, 

IIENRl^  SOUTHER.  Hartford, 
Conn.    Tests. 


CEMENT  TESTS  AXD  ANALYSES, 
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UK   RAILWAY     CO,.   J.    C. 
Siipt,    of    Teats,    Alexan- 

IGPIELD,    MASS.       Municipal 

fratory* 

B    HAUTE,    Il^D.,     Ralph    H. 

kg,  Cy*  Engr,  Municipal  Labor- 

KA.    KAN..    R    U    Wise,    Cy. 

'.     Municipal  Laboratory.     An- 

s  and  Tests. 

NTO,     ONT.,   CAN.    Municipal 

iratory. 

NE  UNIVERSITY,  New  Or- 
U  La.  Prof,  W.  H.  P.  Creigh- 
lix  charge  of  cement  testing. 
r  COIXKQB,  SvJieuectady,  ^. 
I.  H.  Landreili,  Prof.  Civ. 
,  Analyii^H  nnd  Teattt. 
TKLIN  VAN  .%VJNKLE,  39 
ndt  St.,  New  York.  297  Broad- 
Patcrson,  N,  J,    Tests. 

sRsrrir  of  vi&rmont,  huf- 

ton,,  Vt.  iiiniirlneei'lne^  l.ab- 
ory.  J.  W.  Votey,  Prof.  Civ. 
r.     Annlysea   nuil    TeulM, 


WABASH,  IND.  Robert  P.  Woods, 
Cy,    Eng^r.      Municipal    Laboratory. 

J.  A,  L.  WADDELL,  Kansas  City, 
Mo.     Tests. 

WASHINGTON,  D.  C.  Office  of  En- 
grlneer  Comr.  District  of  Colum- 
bia, A.  W.  Dow,  Inspector  of  As- 
phoit  and  Cements, 

WASHINGTON  UNIVKRSITY.  St. 
Louis,  Mo.  J.  L.  Van  Or  num. 
Prof.  Civ.  Eng^.  Analyses  and 
Teats. 

ROUERT  E.  \Viai\TX.  \nxar«t1i. 
Fa.  DeNl^Ti  ami  coiiwtriictlijn  of 
ceiiieut  ]»ta]it*i, 

WILLIAMSPORT,  PA.  Municipal 
Lal>o^ato^>^ 

WILLIAM  J.  WILSON,  335  6th  Ave., 
Pittshurs:,  Pa.    Te^ts, 

UNIVERSITY  OF  WISCONSIN, 
Madison,  Wis.  J.  B.  Johnson. 
Dean  of  School  of  Engineering". 
Analyses  and  Tests. 

WORt^ESTER,  MASS.  Mnnicipal 
Laboratory, 

YOirNGSTOWN.  Q.  Municipal  Lab- 
oratory. 
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A I  It  (^r  if  fill   I  In  5    Work  I  lift;   ^liicltin- 
er>-    t"o.»    Itfit*} niH,    It 

TtH'   Aultmim    <>''>>...    <'iiTiil>Mt,    «_>. 
'I^liv   Buniiikt    4  II.,    4  atiloii,    U. 

SAN    FRANCISCO.    CAL.— 
FMltnn    Engniet'diig  ^   ahiii-RiiildliiK 

Wurks,   Jlarbor   View  &   lath. 
Pfirk<'  A:   Uivy  Co..  2t    Fr^'inunt   SU 
Rlx    bZngini'vrUiK   &    Supply    Ca,    519 

Muwanl   SU 
Thi'   rorriprrHsiMj   Air  Mai-'hiiiery  Cu., 

11    rir?^t, 
Idurj'll    NoFtWALK.    tONN  — 
T!u'   Nnrwiilk    Iron    Worki*  Co. 
DENVKIi,  t'OL.- 
K(]ward  1\  A I  lis  Co.,  UIB  Tri'mnni  St. 
\\\  \i.  KmanuKA,  1711  Trc  riumt  Si,   - 
Hriulrlf   ^'    RoUhfiff   M  f  *?      *t     Supi'Iy* 

TtK,  IHiit    ITUi   St. 
jTigi'i'Hnll'HnrKrinu       Drill       To..       171 K 

California  St, 
J,  (reorg^L    l.t'ytii  r,  729  171  h  St. 
SuMU'a!!  Mactiinery  Co.,  lllVJ  Ulh  St- 
CHK'ACai,    li.L- 
i:<iw.in3    r    Alli.M   Co.,   ftm   Ilomi'   Ina, 

N.  r.  iJu]lin.-k  Ml"^-.  TiK,  ]I7ii  \V.   l.iik-.. 
Chiuago     Pii'  liinatk^      Toul      t'tj.,      i  i"' 

Mona-li k   ink. 

Clayton      Air      Compressor      Works, 

Haveio.vi  1    ItltlK'.   New  York, 
Funning   Alitf.    rn.,   CtMSB   W,   Jaok- 

Mon    Uoiil. 
Frjijxicr    4ft       C'hii  tiHd-H,      i'lir.     llllli 

iDgerHftll-Sr  iK»-an(    Drill  Co.,  lulu  Old 
Colipny  lM(\g- 

M.    i\.    Kat^sun    lV:-    Co,.    7*^-270    Uear- 

Raiirl   nrill  ru.,   !:i2s  Monadnot^k  Blk. 
Scully  SUmI   tV^    Irnrj   Co.,   l:t(>-ir^<:   Fnl- 

ton. 
Sullivan    Miichiuery    (Vk,    Tiii   N,    Cllri- 

toji, 
WHr    ^^    Craig      MfR.      C.^,      i421-'Jiaa 

VVallatM'. 
Cfo.   r>,    Whiliomli  Co,,   St>  E.  <  lliin. 


BOSTON.   MASS.- 

I  HK- r«oll-Sergtiml   l>TdI  to,,  77  UHver. 
WtMn-il-Rierce   ^-     Smilh-V^iile     Co., 
-i)   f  Mixer. 
I'MTi  -H  llCmi,    MAr^ri.- 

Hi  1  ri  e  i  ^i  1 1    1  to f  k    I  >  r  j  1 1    Co. 
BATTLK  f  REEK.  AtlCH.— 
American  9 team  l^iimp  Co. 
DETROIT.  MICH.- 
i^^airltankSj    Morso    &    Co.,    im  Jeffer- 
si  II   Ave. 
i^r    iJ^CiS.  MO.^ 
Curtis  .Si  Co.  Mtg.  Co.,  I2iil'22n  WttSli. 

Ave. 
The  IiiK(  rsoll-Sfur^tant  Drill  Co.,  Ifl05 

FUlNTt.ni    R]ti&. 
Norwulk  Air  Coiniuti5j*i>r,  fill  Securi- 
ty   Hldg. 
D.    \\\   J^nUC  211-2111   E:j.  as  Av-^, 
Ra.ul   Drill    Co.,    mi    CiTemical   BWs. 
.Sr    l.ouif?    Steam    Engine    Co.,    16  3. 

Commi-rciu!. 
Sidney    IC    Wli-.  liions.  ,    4V2.    ni    \U 
Liineuln  TrusI  Hid^. 
ni^\REIVH>NT,    N-    H,- 
Slllll^•all   Marliinrry  <.'b. 
MMXTUCR  FAIJ^S,   N.  Y.— 
il;iv;tna  Bridge  Works. 

^^:^^  HCRG,  n.  v- 

NfiWbiirfe'     U2e    Alarhinf'    ond    Engine 
Co. 
NEW      YORK      ci'l  V.        EOKOCGH    OF 
MANHATTAN    AND   RHONX- 
C|ii\tnri    Air    CoiTi|ir»  ssor    Works,   26 

i^|^tland   St. 
Tin-  Fraf-ise  Co.,  ;'n  Cortland  St. 
McKicrmm     Drill     Co.,     I2^i    Liberty 

Rand   Drill  Co.,   im  Broadway. 
TROy,   N.    Y.— 

M,  C.  ilammett. 
CINCINNATI,  O,— 

T«xirl law-Dunn  &  <jijrdrjn  Co. 

Lan<'  &   Bodley   Co. 

MarE(  od  &  Clark,  457  E.   Front  St 
i'EEVELAND,   O.— 

<  'h^veland   Putiip  and    Fixture  Co.^  68 
Frankfort. 

DAYTON,  O,— 
SUlwell-BIerce   &   Smith -Valle  Co. 
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Al^LFX^HENY,    PA.— 

Htill   Stefiin    Fumi)  Co. 
BHADLKJCK,    PA.- 

linirMoek  Machine  &  Mfg.  Ca 

phiuad?:lpiiia,  pa- 

Bourse  Exhibition.   4ih   and   6th   S  s., 

bet.    ChesLnut    Hrnl    Market, 
D'AiiJNH     Piinijjing'     ICn^^iiie     Co..     *M1 

Drt^xel  Bklfi. 
Ef^onomy  Tool   Mfg.     Co.,     Uih,     uor. 

Wood. 
Hunt   Air     Hniki^     iVi.,    mi    Harrison 

Bhig. 
I^idiHW-Dunii'GHrdun  Co.,  724     Arch 

St. 
Blilw»n-iUt>rr<?    &    Smith-Vaih'      Co,, 

ilU  Arch  St, 
PITTSBURG,    PA.- 
I>eanc-  Steam   Pumi)   ('«>.♦  The,   aiT  M 

Ave. 
HhII  StfHm  FHimji  Co.,  Gru ni  Avr.  N. 

South  Ave..  A. 
Arthur  Kirk  Jk  Son  Co..  'MO  Uuquesne 

Way. 
I>ahllaw -Dunn-Gordon  i'o„  HIT  3d  Ave. 
Snow  Steam  Pump  Works.  'iM  3d  Ave. 
Henry   R.  WorthingtoiL  ^HT  M  Avr. 
PORT   c-ARRON.    Ph.~ 
F>afikHn    Iron    Works, 
SCRANTON,  Ph.— 
r>icks(»n   MfK,  t^o. 
WTT.KESRARRE.   PA.- 

VuJcan    Iron    Works, 
HOITSTGN,    TT5X.- 
rmj^ersiill-Serseanl     Drill     Co.,     Kinm 

Bldjir, 

M I L W  AUK  EE.    W 18.^ 

E.  P.  A  Ills  &  Co. 
Nordberg  Mfg.   Co. 

HAG   HA^HLl^fi   llAnilSERY. 

^^orilyke  A:  >tiiriii«tii  tm.,  Indian- 
a]>iiliH,   IimI. 

Rt'<  vt's   PulKy  Co,  Columbus,   tnd, 
W'alk:r  ^  l.llknt.  Wilmington,  DH. 

11 A  LI.  :iiti.i.H. 

C\   Ch  Hurt  I  (-It  A   f'rt.,    UU4rt  4'4*nt€*>r 
f{«Hlil«*hi*iii     FoiiiKiry     A      Mtirlifne 

ClI.,     S4I.      Ili^tlllf-hl*!!!.      I'll. 

Tilt*'    ll€iiiii«»4:    4/iiiii|tfifi>  ,    Ciiiitiin.   41. 

Fraser  &  Chalmera.  W.  r2th  St.  & 
Washtenaw   Avr,,   Chifajro.    III. 

<:;ate>:^  lrr»n  Wrtrks.  Pilston  Ave,  & 
Bh*om<nprd.tl»     R^ad,  t^hicaKo.    Ill, 

KriMl.  KriMMf.  d'ho**.  Prii!»iw«»r  & 
Kf>n>.    ir»   iinUt    St.,    S.    Y. 

F.  L.  Sinldlli  A:  Co.*  Htf  >fnli1t^n 
rniii*.    \.   V. 

II  ILLS.  ?iTKKL. 

E,  A.  Brerktr  &  Co..  %  Reade  9t  , 
New  Vork. 


Cleveland  Rah  &  Serew  Co.,  The  Ar- 
cade,  Cleveland,  O. 

Giant  Ball  Co,.  68  Clarkwood  Ave. 
Cb'VPlanri,  O. 

Hal  bo  Ml   Ivlficr.   Co.,   Bani?or.  M»? 

l%ri)|i'ii  n^'^"^'**  Pr«N(4t^r  A  Snnk  lo 
ii»hl    St.    \e%v    I'ark. 

Simonds  Roll  Inn  Machine  Co.,  Kitch- 
burg,    Mass. 

Steel  Ball  Co,.  K4o  Austin  Avr.,  Chi- 
CdfiO,    111. 

II A 1 1 U  K  i;  M  A  C  H 1  :^  Kll  Y . 

Dt^llanee    Machine    Works.    Defiance, 

O. 
.}.   L.   Dix  Foundry  Co.,  Glens  Falls, 

N.   Y. 
M    Garland  Co.,  Bay  City.  Mich. 
Peter  Gerlaeh  &  Co.,  Cleveland.  O. 

B.  B.  Hnlmes*  Machinery  Co.,  58 
Chita Ro,  St.,   Buffalo.   N.   Y. 

Merrltt    Mfg.   To.,    Do ek port,   N.    Y. 
Rochester  Barnl   Machy.  Co,.   Roch- 
ester,   N,    T. 
Wfckes  Bros.,  Sag:inaw.  Mich, 

iii:Ain\tis. 

C.  IK  liiirtlvtt  A  to.,  4a- 15  Center 
St..    t  le\  rlitiiil,    O. 

Thf   U«fiii»ot    Cii.,   lniitcM».   t). 

Ptaser     &     t^halmers.    W.    L2;h    and 

W^f^littnaw  Ave.,  C*,lengD,  Ml, 
Hill  Clu  ch  Co.,  CI  veUrid,  O. 
?\«irdykt>  A     >litriti«»u.     lii4ifiitiii»Q- 

liM.    Ind. 
Rf-  v'fs   Pnlh  y  Co.,   l^nkimhus,   Ind. 
llulniiiK  t  (iiivfylnir  Kc-lt  tJo.,  t:t-2l 

Pnrk  Itftiv.  !\.  V. 
Walktr  it   EHUrA,    Wilmington,   Del. 
\%>lii^ler    MtK.     Co.,     lt»7«1-llMir  W. 

15lli    !!$t.,    Clilc*»KO,   Hi, 

ut:i/ri^t;. 

SAN    FRANCISCO,    CAL— 
F,  H,  t  ocK  CtK.  OakwT.od  and  13th  St. 
H.   N.   Cook    Beltlns   Co.,   317   Mlsshm 

at. 

Crane  Co.,   L'3   First   St. 

L.   P.   DeKen.   Wh  Mi,s*loi.  St. 

Jno.   D.  Koy,   IT  Main  St. 

<:Jornam  llul !»  r  Co,,  ?AW  Mi»E^ion  St, 

Gutta  Perch  a   and   Rabber  Co.,    Thr. 

no  Frcm-jnt  St. 
Alexander  Heins,   134  Main  St 
Hcnj^haw,    Bnlkley    &    Co,,    Frcnioni 

and    Mission    Sts. 

D.  J.   Kelly.  Oakwnnd  and   18th  Sta. 
M.  Q'Britn.  (m  Mission  8t. 

Paciiic  Tool  and  Suinily  -Vj,,  KMi  Fir&t 

at. 

Parke  &  Lacy  Co..  'il  Fremont  Bl. 
Jtevere  Rubber  Co.,  W7  Market  St. 
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BENVER,   rOL.— 

Fiiirhanks.   .M.ns./  ^i!:   Cn.,  ISOO  17th  St. 

Thr    J.i!;k    }U'h     M-t   kiinery    Co,.    i:i2!4 
ITUi  St. 

Mine    and    Snn?!ttr    Sufiply    0\,    17th 
St..   cur.    RhVke, 
T\%\  TERR  TRY,   CONN.— 

XiAfHv    ilfK-    t'lK,    121   Maple   St. 

The    Bristol   Co,.    Naiigaturk   rd,    nr. 
PlaLf.s   PriiisL. 
CHICAGO,    ILLS.— 

W.  D.  Allen  Mt^.  Co..  151  Lake. 

H.    W.    Caldwell    &    Son    Co,.    West- 
ern Ave.   &  17th   St. 

Chicago  BeltlnK  Co. 

The     Liaraond     Rubber     Co.,     938-939 
Marqueite   Bldg, 

The  B.  P.  Goodrich  Co..  141  Lake. 

Fraser    &    Chalmers,     12th  &  Wash- 
tenaw Ave. 

The  Link  Belt  .llaclitnery  Co., 
30tU  St.  anil  Stewart  Ave. 
Edward  A.  Turner,  F*reB. ;  Staunton 
B.  Peek.  V.-P,  and  Chi^C  Engr. ; 
Dyke  Williams^,  Sec.  &  Treas,;  H, 
K.   McLean,  Gen.   Supt. 

ThomKas    Belting    Co..    4C-t.S    S,    Chil- 
ton. 

Wcii^tfi-  wr*ir.  Co.»  1075  \v.  i:stu 

St. 
EAST  ST.   LOUIS.   ILL.— 
Capen  BoltinB-  &  Rubber  Co..   HH  N. 

iJd  St, 
Crescent  Belting  iVi.,  1119  N.  tkh  St. 
Harry   L\   SurhiK  Supply   Co.,    318   N. 

2d  St. 
PEORLJi,   ILL  — 

Ha^erty.  Graber  tt  Co.,  &15  S.    Wash- 

injerton. 
Charlra  Johnson.  20li3  S.   Adams. 
F.  Meyer  &  Bro.  Co.,  1313  S.  Adams. 
Pporia  Re] tins  Co..  717  S,   Adams. 
H.   a.    Rouse  ^   Vo.,  mS  S,   Ada  ma. 
COLl'MBl'S,  IND.—  ->- 

Reeves    Pi]]lr:-    Co. 
EVANS\MLLi;,    IXD.- 
a   H.   Kll^rl.    1(K4  Main. 
Evannvlll*       Leather   &    Belting.     iiy9 

Main. 
INDIANA T'<>J J fl,    IND.— 

K.   C.    Atkins  iV-   <'i  .    IO2-410  S.   Ills. 
W.   ri    Barrv  Siw  t<-  t4upply  Co.,  2?^- 

2r30  .S.  Fenn. 
tVntr^d   Rubber  i^    Supply  Co.,   229  S. 

Merltllan. 
Duck  wall    Rubb'-r   &    S  apply    Co.,    1:23 

V'J.    Maryland. 
Tilde,    Leather   &    Belthig   Co..    227   a 

Meridian. 
Tndpls.    Bellinp  &   Supply  Co.,   131   S. 

Illin-L-is. 
Miller    Oil     &    Supi>lv   Co..  31-35  Mc- 

Nabb. 
Ncirdyke  &   Mnrinoii  Co.»  \V.   >Ior- 

rl«   and   I.   ct   V.   H.   R. 
Taylor   S^   Smith.    247  j-i.    Herl.]|?in, 


MrN<*IK.   IND- 
Ge  ^   K   iser  &  Co,.  ll.vIlT  S.  High  St. 
Powers  ik  Foorman.  511  S.  Wahuit  St. 
Robert  8c<>tr,  MU  S.   Walnut   St. 
MARSHALLTOWN,   lA.— 
A.   E.   Shorthill   Co.,  M  Ave,,    S.   W. 
Cor  Linn. 
LOUISVILLE,  KT,— 
Ahrends   &   Ott   Mfg,     Co..     32S     W. 

Main. 
W.  B.  Belknap  Sc  Co.,  Ill  ^V.  Main. 
\^^    E,   Caldwell   Co.,   Brandels  Ave., 

S.  E,  C.  Brook. 
Andrew  Cowan  &  Co.,   435  W,  Main. 
Kentucky  Saw  Works,  925  \V.  Mala 
W.  H.   Neill,  50?  W.   Main. 
NEW    ORLEANS,    LA,- 

Chieaj^o    Belting    Co.,    Am   Carondelet 

St. 
Giblxns  &  Stream.  213  Canal  St. 
New  Orleans  Railway   &   Mill  Supply 

C<K,  620  Camp   St.     , 
Revere    Rubber    l'u..     412    Carndelet 

at, 

>Vhin!ev  &  Sino  Co.,   His  X.   Peters  St. 
Wi.r.duard,    Wight    t^-    (^^.    4W  Canal 
Si 

BOS  TUX,    MASS.— 
American  LeathtT   lank    B:lt  C(»„  113 

High. 
H.  K,  Barnes.  104  Franklin. 

F.  O,  Barry  &  Co..  5  Olive  PI. 

Bay   .State   BeltlnL-  Co.,   119   I^ranklin. 
Boston    Belting    Co.,      256-26i>    Dpvoii- 

3htrt:. 
Boa  ton  Woven  Hi>se  and  Rublier  Cv„. 

170    Summer. 
Carton  Belting   Co.,   fi4    Federal,  Rm. 

IS. 
Chlraeo    Raw    Hide      Mfg,      Co,.    30") 

t'l-anklln, 
Choate  &  Brown.  134  C'on&res&. 
Fayerweather  &  Ladew,  228  Franklin. 
Jain«a   Foley   &   Co.,    578-581   Atlantic 

Ave, 

G.  A.  Gllman,  143  Federal. 

Globe  Leather  Belting  Co,.  132  Pearl 
Albert  Griffiths  Saw  Co.,  40  Oliver. 
Gutta  Fercha  and   Rubber  Mf^.  Co., 

71   Pearl. 
Henry  C.  Hunt  Co..  S2  Oliver. 
C.  L,  Ireson,  97  High, 
Kidder  Supply   Co.,   29   Pearl. 
Leviathan  Belting  Co,,  120  Pearl. 
Main    Baiting   Co.,    12<1   Pearl, 
Geo.   T.   McLaughlin   Co.,   12iJ  Fulton. 
Page  Belting  Co.,  31   Pearl. 
Revere  Rubber  Co,,  63  Franklin, 
Jas.   H.   Rob<irts  &  Co..   137  Pt^rtland. 
Chas.  A.  Schieren  &  Co.,  119  Higli. 
Schultz  Belting  Co.,  184  Summer. 
Spadone  Bros,   Mfg,   t^o..  71  Pearl. 
Star  Belting  Co..  31  Pearl. 
CAM13RIDGE,   MASS.— 
Sawyer  Belting  Co.,  20  Thorndlke  St 
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PITTSPIELD,  MASS.— 

J  DxULon    &    Tucker,    44   West   St. 

|lVm.   B.    Foote  &   Co.»  82  West   St. 

I  J.  W.  Kirch  uer,  L5G  North  St. 

lUlNCY,    MASS.- 

( Carton   Belting  Co,,  19  Baxtir  St. 

>B:TRo1T,   MICH.— 

iulil    Malleable    Co.,    Cor,    Wight    & 
flair    St. 

nax  Oak  Belting  Co.,   11    At  water 
E- 
oit   Oak   BeltinMT   Co.   262   Wight 

A.  Harvey 'b  Sons  Mfg^.  Co..  Cor,  1st 

&L  Woodbndsre   St.,   W. 
James  Walk*  r  &  Son,  12&  Lamed  St- 
C.  C.    Wormer     Machinery     Co,^     56 

Wood  bridge  St.,   W, 
J.  T,  Wing  &  Co..  15  Woodwiird  Ave. 
NXEAPOLIS.   MINN.- 
I**  Unk    Kelt   Suppty   Co. 
R.  Sikcs  &  Co.,  315  Washn.  Ave.  S 

IPAVU  MINN,- 

The   Crane    &    Ordwny    Co..    24S  -E. 

Hh  St 

Goodyear  Rubber  Co.*  375  Sibley  St. 
AS  CITY,  MO.— 

W,  Byrnes  Belting  and  Ha«e  Co.. 
T  Cnioti  Ave. 

1j,    Chase   MercaiitUe  Co..  J408  W, 
nth  St. 
Fairbanks,   Morpe   &  Co.,    1217  Union 

Ave, 
Citat   Western   Mfg.   Co,.   1221   Union 

Ave. 
Lewis   Supply  Co.,   larkB  Untoii   Ave. 
Richards    &   Conover    Hardware   Co., 
127  W.  rvlh  St. 
ST.    LOUIS,    MO.— 
Bradford  Belting  Co..  320  N,  2d  St, 
James    W.    Byrnes    Beltim?    <fe     Hose 

Co.*  212  Wash,  Ave. 
Chicago  Belting  Co.,  214  N  2<1  St. 
Cr^cent  Beltbig  Co.,  1121  N.  (!th  Ft. 
T>ay  Kubber  Co..  4L^i  N.  4th  S:. 
E.  Hartman  Hide  &  Leather  Co.,  1905 

Shenandoah. 
Missouri  Belting  Co.,   120  8,  Commer- 

ciaL 
Monarch  Rubber  Co.,   in*>9-luli   Wash. 

Ave. 
■National  Supply  Co.,  3(Xl-202  N.  2d. 
New  York  Belting  ^  P.  Co..  Ltd..  411 

N.  2d. 
L.    M.    Rumj^ey    Mfg.    Co..    60O-82O   N. 

2d. 
Shultz  Belting  Co.,  4(j2  Barton. 
Harvey  C.  Spring  Suppply  Co..  aiS-322 

N.   2d. 
Willemsen  Belting  Co.,  2fK5-2TT  Destre- 
ban. 
CONCORD.  N.  H.— 
Samuel    Eastman  &     Co.,     Eastman 
St,.   E.   Concord. 


Foote,    Brown    &   Co.,   2     Main     St.. 

Penacook. 
Humphrey  Dodge  Co.,  102  No.  Main. 
Thompson  &  Hoague,  42  No.  Main. 
Pa.y;e   Belting  Co..   EL   Penacook  St. 

MANCHESTER.  N.  H.— 
Alfred  K.  Hobbs.  1064  Elm. 
Manchester   Hardware  Co..  933  Elm, 
John  B.  Varick  Co.,  S09  Elm. 

NASHUA.  N.  H.— 

James  Barnard,  70  Main  St. 
NEWARK.   N.   J.— 

Baniatei-   &    Pollard,    206   Market   St. 

E.  C.  Faitouip  H7  Marktt  St. 
R.  Gray.  Jr.,  19i>  Market  St. 
Maeknet    &    Doremus,    796-798    Broad 

St. 
Joseph  Meier's  Sons.  291  Market  St. 
Newark    leather     Belting     Co..     291 

Market   St. 
Re   &    Conover    2m  Market   St. 
R4)Men4liile»Rpil(l<iwuy     BeltiiiBr   & 

Hon**   Co..    ICliii^licl    Ave^ 
C,    W.    Walker.    274    Market    SL 
PATERSON,    N.    :J.- 
C.    C.    Van    Ho u ten    &    Co.,    37     Vaal 

Hon  ten. 

Van  Riper  Mfg.  Co.,  14  Van  Houten. 
ALBAN1\  N.   Y.- 
Albany   Belting     &     Supply    Co..    372 

Broadway. 
Wheeler    A    Wilson    Mfjf.    Co..    28    N. 

Pearl   St. 

BUFFALO,   N,  Y,- 
Bickford   &   Frtincls   Belting   Co.,   53 

Exchange. 
Boston  Belting  Co.,  9iJ  Pearl. 
Buffalo  Belting  Wks..  122  Washn, 
Buffalo  Mill  Supply  Co.,  240  Main. 
W.  A.  Case  &  Son.,  ?>1  Main. 
FairljatikM   Co.,  ISIO  Main. 
Timothy  QingraiS,  B9  Terrace. 
Goodye-ir  Rubber  Co.*  48  Exchange. 
Graton  &  Knight  Mfg.  Co,.  292  Main. 
R.  Hoffeld   &  Co.,   BS  Carroll. 
F-  C.  Howlett  &  Co..  94  Pearl, 
Leech,  Hall  &  Kemp.  252  Main, 
e   H.  McCutcheon.  18  Ohio. 

F.  H.  C.  Mey.  S4  Columbia. 
Peerless  Belting  Co..  59  Terrace. 
Plumbers"     and   Steam     Ftrs"    Supply 

C).,   112  Exchange. 
Revere  Rubber  Co.,  94  Pearl. 
Wal bridge  &  Co.,  392  Main. 
Weed  &  Co.,  292  Main. 
CO.'TOES.  N.  Y.- 

Sweet  &  Doyle,   75  Mohawk  St. 
NEW    YORK    CITY.    BOROUGH    OF 
BROOKLYN— 

John  AValker  &  Son.  SIO  Furman  St. 

NEW    YORK    CITY.    BOROUGH    OP 

MANHATTAN  AND  BRONX— 

Stephen     Ballard     Rubber     Co.,     123 

Chamberg  St. 
B.  H.  Behrlnger.  74  Warren  St. 
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Lii(Slr]n   Ili'lilnp  f^i..   ^|N^  Reiiilt^  St, 
HiMHl*«k|*h   i  tin  mil,    N  «\irllat!dt  St. 
Alhin  t'arju'tJler,   lii>  N.  Mcwre  St, 
( 're  SI*  fit    |]Hlilim   iVr   Packing  Co.,  253 

Diamiinfl   Fiubber  i  o,,   127  Duane  St. 
Ku.ViM"\v«  ulhtr  ^  La(lHW.  ir<I*  K,  Hous~ 

ton  St. 
M.  J.  PltK^era'd,  fW  iVnNr  St, 
The  Fni-sse  ("u.,  :^  luriUuMli  Si. 
Or.itiin   ^    Knight   Mfg.   Tm.,    112   IJb- 

t  rty   at. 
Gulta  pL-reha  ^  Rubljer  Mfjt;.  Co.,  ]2> 

Dimm^  St. 
A.   B.   t>aur*-nrt\  }U  f/tbt^rty  St. 
Thr   TJnk    HrR    EnuiiK    Hiiii;   rt.. 
LtonsHji  ife  Mci\iy,   lis  Uhnty  St. 
D    Maavnlty.  Jr.,  &  <  V?  .  iKJ  tNntf^r  St» 
Mim  r-iHziil    Jtubbrr  Co.,  n  ('lift  St. 
Mtiritchilr    Huhlfcn    Cn,.    I?3    i 'lijinitn^r.** 

St. 
New  Jer^-ty  Ftmmlry  lV   Maihlne  r«t.. 

Nt'W    York    Kimodrv   ^^   Mtuhtne  Uo.* 

HI   Reatlr  St, 
fl  or;:;!    K;ihmaiiti  %*c  ♦  m,  :t1   F'Vrry  8l- 

1*11  rk    lto%i.. 

Rfr  HlJSTr.R,    X-    V- 

Matherts  &  FtfHH'htT.  Hi  VZxvh  iUE^' 

Cu*H   HrtK<    &  ('11.,    ]U  MiU. 

Miahinist*/    SiM>ply    c"n.    :m    Slate* 
SYItAcrSK.    N,    V.- 

Pnmk  i\   Howlttt,  212  H,   rilninn  St. 

Syriir/iis+^  Supply  t^J.,  lt*L,  L'.'^s  \V.  ?\iy- 
<  tt(   Sl 
AKRUN,  U- 

The    Akmii     H^ltifiw    Co.,      Jm;-2<*K      .^" 
riiTial   St. 

riNriNN.\TK  I  mm 

Th*'    Am,    tijik    I  #»  at  her    Co..    Krnner 

.V'    Dlijtorj    Avi\ 
Thos,  J.    *{*>n   i^  i'o.,  ;;2ti  Mm  in, 
TlH     nni'hin^rr    ll'wjin     (V>,,   :tir>     j'l 

Pearl. 


The    Bradford  Belting    Co.,     Walnut 

Th«  A.  C.  Cattell  Co,,  R<T4  Vine. 

Clfveland  Rubber  Works,  »il2  Race, 

Crawley   &  Johnston.  520  Main. 

Gilbert  B^^ltiiig  Co.,  77  illm. 

Hubbard,    Hall  &   (^x.   Hi5  15.    Pearl. 

Th**  E.   A.    Kinsey  Co.,  :m  \\\  4th. 

J.  H.   Kohnicschrr  i<   Co.,   VM  II  4th. 

Thn   Johti    H.   Ml  On  wan   Co.,    54  Cen- 
tral   Ay*:*. 

MiirhSnlstB'   Supply   Co.,   3£0  Main. 

N     Y     IHtitinR  &   Packing   Co,   of  X. 
Y..  IM    \Y.   26. 

Page   Eklti!ig  Co.  t>f  Concord,  N.  11,. 
134  \\\   2d, 

U'li^n  City  SiJ]Ti'\    Cri.,    fVarl  &  Elm. 

K        le   RTihb(  r  iV...  ri22  Main. 

.1'  :-    Sharp  Peltl  i^  ^   Supply  Co..  457 
Ij.    l-Yoiit, 

\Vi»l[i  r  M.  Tho*ript?opu  K.iri  \V,  fjth, 

.lijlint*   I'ihlfin  a    <'*>-.   VM   W    2d, 

Wirt  Id  in   Brof?.,   2'>><    W.    7th, 
CLEVE'f  AND     " 

V.  a.    Il«rllt'll    A    (11..    i:(-4rt  * vit- 
t*-v  Si. 

I  k.  \.land    nrltiuv.    U'  iKilr   ifc   Sapi>ly 
Cii      12    Uon?. 

AliihSialtHn      Rublur     Mfg:.     Co,.    IIJ 

Chf*-.'i|1 

Molni'^t^h    iiuiuioi:lnN    Co.,     lis     Su- 

Ii^rNtr. 
Ohio   RidihrT   Cm.    i^ar;   Su}if'r3or 
H,Mliite|d    Bf'lUMi:    Co.     2*   S     \V>iter, 
t  I.  VI  land    I  HI    KMrmdon    Wnrk».  W 

.Ienrdr«M    ,\\i 
K.   ii.    Ihiv'd?  •  I   tV     Ci,.,   102  Sup»J"of' 
N,      V.     Lertthtr     FUIiitiK      Co,,    212 

Clianu'lain, 
Blronii.  i'arlisi'    «^-    Jinnvmnnrli  Co.,© 

Frankfort 
K    A,   WiUUims  iVi  Co..  a5  S    Water 

co[j  ivinrs,   <>- 

Ainh-ews,    KnlRlH    i<S     UnrJi' s*,     4Fi    W. 

Broad   St, 
Cai^ital    City    Ma-  hino    W  ks,,    12ft  W. 

ijjring:  St, 


ALL    ABOUT    CEIMENT 

UP-TO-DATE    AND 

AUL    THE    TIM 

The  host  Win  to  k^ep  inforniotl  about  everything 
rolalioitf  to  Ci*irieiit   the   yt*ar  round  is  to  recid 

nUNICiPAL   ENGINEERING  HAGAZINE 


Suhsfriiition  price, 
$2.00  per  year. 


The  puhlif^ition  whifh  fitands  foremost 
in  rei>rf'Hentrdinn  of  C'ement  iDterestt?. 

Address  MUNICIPAL  ENOINEERlNa  CO, 
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bufl  Supply  Co.,  liil  N.  Hi^h  St. 
flfrey  MfK-  Co. 
Mfller  Co.,  31  \V.  Broad  St. 

Br*>tn*?y  &  Co,,  114  K.  Main. 

X  OHIO— 
E    Dale  &   Cu,.   IM   Wat^i    St. 
lard  ware  Co.,   710  Monroe   St. 
>  Rubbi_-r  Co.,  The.   418  Summit 

Wilcox  Co..  The.  ?10  \^'ater  St. 
K\\    PA.- 

HaJdron    i^    Co. 
elieiii   Foaiidry  iintl   '^1iit*litti«f 
S.    ]lt'tlil€>li<*iii.    Pa, 

DELPHI  A.    PA.- 

ider  Bros,.  4Hi-41'J  X.  ard, 

Arnj   &  Son,  2'^  N.  ;ird. 

K,    Kell,   201    Church. 
i.  RilHnj^lon.  lia  Chestnut, 

Rond,  52»  Arch, 
n    Belting  Co,.    14   N.   4th. 
1  &  Martin,  112  S,  2d. 
i  Boyd  &  Bro.,   14  N.  4th. 

05  MfK.  Co..  14fi  N.  2nd. 
Belt  Cciv,  li^  N.  9th, 

m  Et»weiler.  230  N.  3rd. 

Furnor  &  Co..  1433   Fairmount 

Belt  Co..  1023  Filbert  St, 
on    &'    Knight    Mtg.    Co..    132   N. 

p   Hill,   L5  N.  9th, 

lelein  &  Bailey.  25  N.  Front  St. 

Houghton  dk   Co,,  240  W.   Som- 
?t. 

By,   Hopkins  &  Perkins  Co.,  136 
stnut. 

I  &  Mulconroy,  1217  Market. 
5vlchs  ik  Son,  "l'O  Chestnut  St. 

B«It   EnffineerluK^  Co,.   Huntlng^ 
k  Ave.,  N,  P.  &  H.  R.  N.  Town. 

Belting  Co..  Bourse  &  l:iH3  Car- 
ter. 
le  Malleable  Iron  Co.,  13(51  Ridge 

>h   C.    Paulus  jJt   Co.,     415     Com- 

'ce. 

In-Leaher  Co.,   Ltd.,  124  N.  3rd. 

lafl  E.  Pechin.  <iiX>  Suaq'ana  Ave. 

re   Rubber  Co.     of     N.     Y.,     508 

!Xel   BldK. 

Rhoada  &  Sons.   Philn.   Bourse 
39  Market. 

e,  Crawford  &  Co..  420  N.  Srd. 
z  Belting  Co..  lltl  N.  3rd. 
Sinlth  &  Co..  Inc.  411  to  421  Race, 
I  &   Bro,.  mi  Market- 

G.  Webb,  tW  N    4th. 
timaon  &  Caaaedy.  52G  Market  St. 

6  Bailey.  141  Market, 
JBURG.  PA- 

*.  ChlldB  &  Co.,  243  Water  St, 
k  &  Lindsay  Co.«  200  Wood  St, 


Iliirtley-Rose  Belting  Co.,  (>34  Snnlth- 

fUHd  St 
Lo^an-tJregg   Hardware   Co,,   125  7th 

St. 
Charles     Munaon     Belting     Co.,     2W 

Smithheld   St. 
J.   <&    H,    PhimiJB.    IM  Gth  St. 
PUtHbnrgh    fiage    &    Supply   Co.,   3tl» 

^\'ater  St, 
Revere  Rubber  Co.,  2  W^ood  St. 
Charles   A.    SchJeren    &   Co.,   24 1>  3rd 

Ave. 
Scully     Bcltlns:     &     Supply     Co.,   mi 

Wood  St. 
Somers.    FUler    &    Clarke.    Ltd..    327 

Water   St. 
Speck.  Marshall  ^  Co..  110  Wood  St- 
Standard   Scale   &   Supply   Co.,    Ltd.. 

211   Wood   St. 
Churles  A.  Tyrner.  14  Market  St, 
SCRANTON,   PA,- 
C,   F,   Berk  with  &  Co,.  7  Dime  Bank 

Bldg. 
W.  P.  Connyli  &  Sons,  IIS  Penn  Ave. 
Kingsbury    &    Scranton,     310     Paul! 

Bldg, 
Scrantou    Supply  &  Machinery    Co,, 

131    Wyoinjng  Ave. 
SorTII    BPrmLEHEM.    PA.- 

Betlileht^tii     Fuiiiidry     «(     Haclilne 

CENTRAL   FALLS,   R.    h— 
Wejitherhead,   Thoitipfinn    &   Co,,   447 

Mill  St. 
SPARTANBCRG.    9,   C- 
S.  B.  Eaelh  SO  Morgan  Sq. 
Charlotte  Supply  Co..  43  E.  Main  St. 
HOUSTON,    TEX,— 
Burden -Sheet  t^     El,?elriral     Conwtrur- 

lian   Ci>.,   HXK*  Texas   Ave. 
Bering-Cortes      Hardware      Co.,      S02 

Pr^lrle  Avt. 
F.  \V.   Heitman  &  Co.,  113  Main  St, 
Smith   Howard  Co..   110  Travis  Si. 
BURLINGTON,   VT- 

Geo.    1,    Hagar.   ?74   Cqllege  St. 
M I  h  W  A  V  K  E  E .    \V J  S.— 
Fairbanks.    Morse   &    Co.,    lU   Syca* 

more  St. 
A,  H.  GardntfT  Co..  380  E.  Water  St* 
Goodyear   Rubber   Co  .   ;jH2   E.    Water 

St. 
Hoffmann    &    Bllhngfi    Mfg.    Co.,    96 

2d  St. 
Milwaukee    LHither    Belting    Co.,    136 

Sycamortf  St. 

Wm,    F,    Mo.9ser    &    Son.    Allent.>wn. 

Pa. 
Vulciin      Iron       \%  opkM,       IVltkeM- 

liiirre,  l*ii, 

DLOWICfl^S. 

Allington     ^     Curtis     MTg,     Co.,    81 
Wareham,    Bo."5ton^    Mass. 
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K.    P.   Allis   Co..    Milwaukee,    Wis. 
Aiiii-i'K-iiii      UliMver     Co>,     Detroit, 
Mteh.»    i  lii«.*in?o»    111,    Mew    York:, 

Aiidn-vv^ii  lSc  JolnKsun  Co.,  2i:t<>-e(»  Wash- 
in  gUm   Blk.    Chicago,    111. 

Bachiis  Mfg.,  Co.,  174  Peon  St., 
Newark,  N.  J* 

A,  W,  Banister,  35  Wareham,  Bos- 
ton, Ma-s.'?. 

Bethlehem  Foundry  &  Mach.  Co.,  So, 
Bfthlehem,   Pa. 

The   Df*nnot  C«„   Can  tun,  O. 

Boston  Blower  Co.,  Hyde  Park, 
Mass, 

Buffalo  Forge  Co.,  22-24  Randolph, 
Chleaffo,   111. 

J,  B.  &  J.  M.  Cornell,  26th  &  Utli 
Ave,,   l^ew  York. 

F,  M.  Crane,  179  Market  St.,  New- 
ark, N,  J. 

Dodge,  Haley  &  Co.,  218  High.  Bos- 
ton,  MaFP. 

Exeter  Machine  Works,  32  Oliver, 
Boston,   Mass 

Eymon-KvatKM  Mfs.  Co.,  -12  Oliver, 
Boston,   Ma«s 

FraFer  &  t^halmers,  W  12th  &  Wash- 
tenaw Ave.,   Chieaso,   111. 

Marietta   Fan  Co.,   Marietta,  Pa. 

Maswaehnsetls  Kan  Co..  53  State  St., 
Buslun,  Mai^s. 

National  BVnwi?r  Works,  17th  &  St. 
Paul   Av^.,   Milwaukee,   Wis. 

New  York  Blower  Co,,  Rut-yrus,  O., 
;W  Corthindt  St.,   New  York. 

IMiirflji  ki^  iK  Miirtnuii  !'»«,  Jiiilifm- 
iiiiiilli^,  tiitl. 

P.  H.  *ii  F.  M,  Uunls  Co.,  Conm^rs- 
vllle.  Jncl.,  im  Liberty  St..  New 
York. 

L.    M-    Kums-ey   Mfg.    Co..    St.    Louis, 

St.  Ivt.Hiis  Rhuver  and  Heater  Co,j 
1(>2S-1630   X,   t*th   SL,    St.   Louis,   Mo. 

Stymoiir  &  Whit  lock,  4il  Lawrence, 
Newark.   N.  J. 

Sommer  I'jU'itrlcal  Co.,  251  Market 
St.,  N*  wark.  N.  J. 

3-  F.  Siuttt'vant  Co.,  Jamaica  Plain 
StatlrNi,   Poston,  Mass. 

\Vm  Tod  &  Co..  Yuiingstown,  O. 

\Ya1  worth  Cons  (rut  lion  and  Supply 
Co..  100  PearL    Po.'^ion,  Ma^s. 

Wllbraham-Baker  J  Slower  Co.,  2S26 
Frankford   Ave.,   Philadelfihia,   Pa. 

Young  Bros.,  ^20  At  water  St.,  E.  De- 
troit, Mich. 

BOILEmS. 

Bl KM  I XOH AM,  ALA.— 

W-   M,  Cr^'llln. 

Linn    iron    Worka. 

Mean.H  ^   Fulton    Iron   Works. 

W  i  1 1  i  a  m  s{  J  n    I  r o  n    A\'  c  )r  k  s . 
LITTLE    ROCiv,    ARlv,— 

D.  H,  Winj-  &   Co. 


LiiS  ANGELES,  CAL.^ 

Iktkt  r   Iron   Works. 

Fulton   Engine   Works. 

Llewellyn    Iron   Works. 

Thomson  &  Boyle, 

Union  iron  Works. 
SAN  FRANCISCO,  CAL.- 

Babcock  &  Wikox   Co.,  S2  First  St,         , 

Baker  &   Hamilton,   Pine  &  Davis.         i 

,Jn?iTi   Burke,  i:^  Heaie  St.  j 

Miltuosh  &  Woipmann,  195  Frernont       | 
St.  I 

C.    C.    Moore  &   Co,,   32   First  St. 

Novelty  iron  Co.,  Crocker  Bldg. 

raclflc  Coa43t  Boiler  Works.  235  Main 
St, 

PaeriTe  CooPt  Mariilner>'  Co.,  12  Fre- 
n-n>iit  St. 

Rif^d^in     Iron  &   locomotive    Works, 
Howard    &    Btulc    Sta. 

Spring  field    Boiler    &    Mfj?.    Co.,   129 
FiPBt    St, 

The  Tracy  Engineering  Co..  If^l  Fre- 
mont St. 

TT^nlnn  Iron  Works.  222  Market  St 

H.  ^.  White,  Slfi  Mission  St. 

C    n.   Wick  son   &   Co.,   34   Main  St. 

di-:nver,  COL.— 

Ball    Enj?ine    Co.,      rv22     Mining  15xh, 
Bldg, 

C.   a    Burt.   4  Bank   Bik. 

P,    M.    Davis   iron    Works   Co.,  Lori- 
mer,   cor.  8ih  Pt. 

IXnver    Boiler    &    Sheet    Iron    Works 
Co.,  N.  W.  cor.  Wazec  &  mh  Sts. 

DoTivcr  En  gin  per  ins    W'orks,    Blake, 
cor,  30th  St. 

Doty  &  De  Langp,   1434  Blake  St 

Jeffrey   Mfg.  Co..   Eriui table  Bldg. 

Root    Improved    Water   Tube  Boilers,  • 
1711  Tremont  St. 

Star  Boiler  &  Sh*^et  Iron  Works,  21« 
l^.th  St, 

Stirling  W^ater  Tube   Safety   Boiler,  i 
Bank  Blk, 

Weigele  Pipe  Works.  ■>949  Larimer  Si. 

West  Denver  Boiler  Works,  43S  Lari- 
mer St, 

John   Young,   2^5  Blake  St. 
NEW   LONDON,   CONN.— 

Thomas  Drummond,   231  B^nk, 

The  Morgan  Iron  "^^'orks.  Fort  Neck. 
WATERBURY,    CONN.— 

Randolph -CI  owe  Si  Co.,  3S4  Bank. 
WILMINGTON,   DEL.— 

Adams  &  Johnson. 

Harlan  &  Holhngsworth  Co. 

Hilles    &   Jones   Co. 

Pusey  &  Jones  Co. 

Remington  Machine  Co. 
^\^ASHTNaTON,  D,   C— 

T\^'irren   W.    Biggs   Heating  &  Ven- 
tilating Co.,   1416  Pa.    Ave.,  N.  W. 

H.    Boswell    .fc    Co.,    1^29   7th   Av,,  S. 

Hubbard    Heating    Co.,     918    F   St., 
N.  W.  I 
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JACKSON VILI^E,   FLA,— 

Merrill'Stfvens  Engineering  Co, 
ATLANTA,   GA.— 

Atlanta  Machine  Works. 

Harrison  Safety  Boiler  Co. 
AUBORA,    ILL.— 

Aurora  Boiler  Works,  Trask  &  Dear- 
born Bts. 
CHICAGO.   ILL.— 

W^m.     Baragwanath,    48-52   \V.    Divi- 

SOB. 

Fairbanks.  Morse  &  Co.»  Franklin  & 
Monroe. 

The  Hawley  Down  Draft  Furnace 
Co.,  Superior.  Townsend  &  Sedg- 
wick. 

Chaa.  Kaestftr  &  Co.,  241-61  S,  Jef- 
ferson. 

The  Sterling  Company,  Pullman 
Bldg.  O.  C.  Earfer,  Pres.;  J,  K, 
RotJinson,  V.  P.;  E.  R.  Stettlnuls. 
Treas. ;  J.  P.  Sheddon,  Sopt.  Shops 
at  Barberton^  O. 
i:lgin.  ILL.- 

Elgln   Steam   Boiler     W^ks,,     250     W. 
State, 
PEORIA,    ILL.— 

Joseph  Cody  &  Sons,  104  Cedar. 

McAleenan   Boiler   Co..    SOI   S.    W^ash- 
ington> 
QUINCY,  ILL,— 

Geo,  Buxman  &  Co..  TVs.  Front  ft. 
Jersey. 

John  H,  Mlchelman»  121  W.  2d  St. 

Qulncy   Boiler    Co..    Es.    Commercial 
al.   bet.   Hampshire   &  Vermont. 
EVANS VI LLE,  IND.— 

Hellman  Machine  Wks..  127  L,  1st  St. 

Ferd  Holtz,  lS-3f>  3d  Ave. 

W^m.  Pelz,  13  3d  Ave. 
ZNDIANAPOIJS,    IND.— 

American  Boiler  ami  Sheet  Iron  Co., 
734-740  W.    W^ashington. 

AtlaM    Elugtliie    Tl'orkfi,     lOtli    and 

Chandler  &  Taylor  Co.,  740  W.  Wash. 

Ave. 
Cruse  &  Connaughton^  534  S.   Capitol 

KFatrlck  W.  Kennedy,  1019-1131  Beech- 
^f    er. 

Jos,  D-  Plake,  60"  Kentucky  Ave. 
Sinker-Davis  Co..  230  S.   Missouri   St. 
LOG  AN  SPORT,.  IND— 
McAllister    Bros.    &    Ca,    S.    E.    Cor. 
Elm  and   Erie  Ave. 
MtJNCIE.  IND.— 
Cary   CroKler,    W.   Adams,   bet.    Cole 
and  Manning,   W.  S, 
luncie  Boil«r  and   Sheet  Iron   Wks., 
618  S,  Mulberry  St, 
3W  ALBANY— 

[Charles  Hegewald  &  Co.,  Water  bet. 
State  and  W.  1st  St. 
ZJer  &  Co.,  Pearl  and  Oak  Sts. 


RICHMOND.  IND.- 

Qaar,  Scott  &  Co.,  6th  &  W^ashington 
Ave. 

Richmond  Machine  Works.  534-536  N. 
10th  St. 

Robinaon  &  Co.,  N.   S.   Main,  bet.  2d 
and  3d  Sts. 
CLINTON,   lA.-- 

Star  Boiler  Works,  1st.  St.  &  Sth  Ave. 
MARSH ALLTOW^N,    L^  — 

A.   E.   Shorthill  Co.,   2d  Ave..   S.   W. 
Cor.    Linn. 
MUSCATINE,    lA.— 

Qarren  &  Hines,   Spring,  nr.   Front. 

Muscatine      Boiler      &    Iron    Works,, 
Spring,  nr.  2nd. 
FOHT   SCOTT.   KAS.— 

Ft.   Scott  Foundry  &  Mach.     Works 
Co. 
LOUISVILLE,   KY.- 

Amerlcan  Machine  Co.,  524  E,   Main 
St. 

\Y.    E.    Caldwell    &   Co.,    Brandies    & 
Brooks. 

Gelger,  FIsk  &  Co.,  725  E.  Main, 

Henry   Vogt  Machine   Co. 
NEW  ORLEANS,   LA.— 

Babcock  &  Wilcox  Co.,  33Q  Carondo- 
let  St. 

Erie  City   Iron    Works   of   Erie,    Pa., 
511  Godchaux   Bldg. 
SHREVEPORT.  LA - 

P.   Parsons,  301  Strand  St. 
PORTLAND.  ME.— 

Portland  Co..  58  Fore  St. 

M.   T.   Quinn,   5!)  Commercial    St. 
EALTIMORE,  MD.— 

Ames  Iron  Works,  341  Equitable  Bldg. 

Ellicott  Machine  Co. 

Robt.  Poole  &  Son  Co. 
BCVSTON.   MASS.— 

Uow,   Branian  &  Co.,  23$  Causeway. 

HiirrLson     Saf-ny     Boiler     Works,     77 
Oliver  St. 

Lldgerwood  Mfg.  Co.,  77  Oliver  St. 
CAMBRIDGE.  MASS.- 

Wm.    Campbell    &    Co.,   212     6tli     St., 
N.  Broadway. 

Raw  if  on  &  Morrison.  31  Main  St. 

Roberts  Iron  W^orka  Co..  180  Main  St» 
FITTSFIELD,   MASS.— 

Adison  M.  Chapel,  272  Fenn  St. 

J.  W.  Klrchner.  156  North  St. 

H,   S,  Hussell,  92  McKay  St. 
ALPEav'A,    MICH,— 

John  Oliver.  Jr.,  219  W^  Oldfield. 
ANN  ARBOR,  MICH,— 

T.  Ll  Sutter  &  Sons,  725  Main,  N. 
BATTLE  CREEK.    MICH,— 

Brennan  Boiler  Works. 
BAY  CITY,  MICH.— 

Industrial  Works. 

Mackinnon   Mfg.   Co. 

John  Maher, 
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DETROfT.  MK^H  - 
John   HriTJurui   i^   t'o..   N.  W.   cor.  Tt>- 

{(■dii    Av".    u*'>\    ^!4lh    iSt. 
Bultalo-l'itls  (\h,    S.   a    M.    L\    H.    K. 

W,    ff  JuruiHtn   Ave, 
Cenlrril    Hi*ll(»r    Works.    S,    E,    por    3d 

ani!    \  'otiurt'Ms    Si. 
U-iiilni,'    Water    Tubt     BiMer    Co,    551 

LI  rand    River    Av«\ 
Detroit     Riinue     UnUvT    I'o,,    «<>7    2!th 

St. 
Detroft  Screw   Works.    19    Rlnptllp  St, 
Etist   It^TKi  Builer  Work^-,  11  Sl  Au^jin 

Ave. 
Stejjhen  Pratt,  N,  E,  i;or.  Foundry  & 

M     C.    R.    R. 
J.  SpieriKtr  i^  Si^is.   IlSS  River  St. 
The  Slaniiard    FuuniJry    Ccj.,    b71    At- 

w^^ttr   St. 
Winis  C.  Turner.   411    Hubbanl   Ave, 
Wmy- Austin      M-iciiinpry      Co,,      Ul 

WocMlhridgi  .   S    W. 
GRAND  RAfJJJS.  Mrih.- 

Atloliri   Ultell    Iron    Works, 
KALAMAZOO,    MfC H.- 
Frank   H.    E^u-*thni-r. 
Clark   EneJne  &    BolUr  Cu. 
MANISTEE,    MirH- 
Manlatet-    Iron    Wrtrks  Co.,   vur,   JrmeR 

^'    wAHhljinti. 
riiion   Holler  Works,   foot   of  Smflb, 
M  KN  n  M  I N  KF;,   M  I  CI  [  - 

M(  nonUrn*^     Htvili-r   Works,    12<>S  OgjiU  ii 

Ave. 
M I N N  ICAVi >L IS.    M  I N N, ^ 
The  K,  P.  AUis  Co..  UG  Corn  Ext  h, 
Ameriejiii  Rsitllnlor  Co,,  513  Guarantv 

Arehuniha   HtatltiK  (^o,.  21»  R  liit  St, 
Wfllliams    Brr^s.,    Lower    Nlenjletl    Is- 

lanil, 
Oivwn  Iron  Works,  HIi  2d  Ave,,  S,  E. 
D,   G.    Hous^h,   im  Hth   Ave.,   S. 
Lamlrrex    J^rot*.,   .'ilir)   \'Mh    Ave.,    S. 
MlnnfMpoltB  Iron  Wttrkf,  i»fu>  R  Ith  *^t. 
Mouro  Hf^iiHTij.-  (*o.,   TiM  S    Tilh  *SL 
Otto  Gil--  I  Jii^nie  VVork«,  Mli  S.  ;ifi  Jft, 
J.  G,  R^^^M  rfsMii,  r:{2  Qua  ran  t>    Fn«l^ 
Wo.ilf   Valv.     aeiir   Co..   912   Guaranty 

Rldg. 
ST.    FA  ITU   MINX 
Davfs  Keating    nnl    t^rtimblng  Co.,  14R 

E.    hh  St, 
'  '  Kenny  Bros..  :^W*  K    Ith  St. 
A,  L^  Me  &  Siin?^,  4W  n  4th  St. 
Gt^nrf-f?    R.     Morton.    H»    Nat.     G,     A. 

H;ink    Plldy, 
J.  G.  Roheri.snn,  UK*  MjHihallan  Bklg. 
Si>rlnpf1eld    Holler    and    Mfg.    Co..    40S 

Manhattan   B!d«. 
South    Park    Foundry     and     Maehlne 

Co.,    11    C,  I  in  la  11    Hlk. 
Watroos    En^;lnc     Works    Co.    iVl    S. 

Roliert  St, 
AVestern   Ma.  hloery    Mfff.    Co,,   240   E 

4rh  St. 


VirKSRLTRG,  MISS.- 
r    J.   Foley. 

KANSAfi  CITY,   MO.- 
The  Brownell  &  Co,.  1216  Cnion  Ave, 
Darby     Kanwajr    I'Hv     Holkr     Works, 

1026  W  .  8th  St. 
Fairbanks.    Morse  &-   Co..    1217  Fnlun 

Ave. 
Great  Western  Mfj?.   Co..   1221  Union 

Ayr. 
Sli.  rman  &  Lewis.  IS^ivt  Union  Ave, 
.ShiiMKlield    Boiler  and   Mfg.  Co,.  1205 

L  njoii   Ave, 
ST,  LOUTS,  MO.- 
Green    Enslneerin^    Cu„    313    W,  9th 

at. 

f  I  r  i  I !  -    Su  f e  t  y   Bo  i  1  (  r  Co, .  'm  Ha  n k  of 

Lifjumtrce   BldK. 
John   Nooter  S16  N.  Main, 
Jidui   O'Brien    Bf^iler   Wk».  Ok,  11th. 

N.  W.   Cor.   Mullanpby. 
John  Ridian  &  Pon    Boiler   Wk&.  Co.t 

Lewis.  N.  W»  ',^or.  I>itidlt\ 
Mfehatd  J,  Ryan.  \:m   S,   Main. 
!-5t.    Louie  Enpim  «  ring  -it  Su|»ply  Co., 

7<iH,  Chestnut. 
CIkih.    H.   Verba rff,   2KiH  S.  3d  St. 
Jua.  F,   WanKter  BnHer  &  Sheet  Inm 

Wrks.   Co.   IffX   V\  .   Htb  SL 

BFTTE,   MONT.— 

W^alflh  &  McGrade. 
(  i.\L\IIA,   NEIL— 

fnakM,  WIlMon  &  Williams. 

(♦nraha   Holler   Works. 
NASUFA,  N.   H.- 

J.  J.  Crawford  ^   Son,  4  &  tJ  Denton. 

C.   B.  Jaekman  ^Ka  Son,  LKS  Cross, 

NEWARK,    N.    J- 
AMtomalie      Rotary      Stoking     Grat« 

I'o.,   8ia  Hroad  St. 
«'}i,tj,     <\    Pall   &    in.,    148   X.   J.    R.   R 

Ave. 
CyruM  Carrier  iV-   Son,H.  21   R,   R.  PI. 
W.  G.   *Jt   G.   GriLcniUld,   .=illi   e  Cross, 

Llarrisun. 
Ill  weH      i<t      PbiHIpt^       Iron       Works, 

!  JraiiKe  ^  Oiiden   Slr^. 
I^initjert    Hoistirj,^:    Fngint     Co.,     117 

l'r^hder  St. 
L.  J.  Lyons  &  Cu..  1S.1-1<»5  Commercn^ 

SL 
Owen   MeCa1>e>   H^a  Comm»-^rce  St. 
J.  S.   Mundy.  2:^  Prospect  St. 
Seymour     &     WhUhirk.   43   Lawrence 

St, 
NEW    BRITNSWICK,    N.    J,- 

National   Water  Tube  Boiler  Co. 
PATERSON,   N.  J,— 
Sipp  Electric  &  Machine  Co.,  Mill  k 

Van   Hon  ten. 
Samuel  Smith   &  Son,   130  Rail  Road 

Ave, 
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ALBANY.   N.   Y.— 

Albany  Brass  &  Iron, Co.,  165  Broad- 
way. 

Patrick  F.  Green,  67  Church  St. 

Aaron  Nicholson,  11  Church  St. 

The  Skinner  &  Arnold  Co.,  205  Broad- 
way. 

P.  J.  Swwney,  43  Liberty  St. 
BUFFALO,    N.    Y.— 

J.  L.  Alberger  &  Son,  6^5  Ellicott. 

Bell  Steam  Engine  ..Works.  Norton 
and  ^Vate^. 

Buffalo  Engineering  Co.,  9  Erie  Co. 
Bk.   BldfiT. 

Buffalo  Machinery  Co.,  24  Burwell 
PI. 

William  Dempster,   24   Burwell   PI. 

Eagle  Boiler  Works,  Mary  &  In- 
diana. 

Farrar  &  Trefts,   56  Perry. 

Howard  &  Roberts  Bjiler  Wks..  21 
Indiana. 

Iroquois  Iron  Works,  178  Walden  Ave. 

A.   J.   Johndohl,  355  l^agara. 

Lake  Erie  Boiler  Works,  Perry  and 
Chlcairo. 

Nagle  Engin?  &  Boiler  Works,  530 
Ellicott  Sq. 

Oldman  &  Cousins,  20  Burwell  PI. 

Queen  City  Engineering  Cj.,  Perry 
cor.  Mississippi. 

Riter  Bros.  &  ('o.,  Mary  and  Indiana. 

NEW    YORK    Ci±l,    BOROUGH    OF 
BROOKLYN. 
Atlantic  Basin  Iron  Works,  Summit 
&    Imlay    Sts. 

Clonbrock  Steam  Boiler  Co.,  240  Lor- 
raine St. 

Columbia  Engineering  Works,  Wil- 
liam and  Imla  Sts. 

Christopher  Cunningham  &  Son,  433 
(^reen«.oint  Ave. 

P.  J.  Donohue  Sons,  108  Wallabout 
St. 

Joseph  Enderlin,  Jr.,  &  Co.,  49  N. 
6th  St. 

Franklin  Machine  &  Steam  Boiler 
Works,  18  Franklin  St. 

J.  J.   Gilroy.   Foot  24th  St. 

Hall  &  Hurlbert,   Foot  24th   St. 

T.  L.  Higgins,  38  Harrison  St. 

J.    H.   Leyden,    227   Gold   St. 

Logran  Farrell  &  Son,  52  Commer- 
ciaJ    St. 

McCalden  Bros.,  Foot  26th  St. 

D.  &  J.  McNeil,  William  &  Imlay  St. 

Manton  &  Long.   Foot  Court  St. 

Pioneer  Iron  Works,  l-ll  William  St. 

Alexander  Reid,  68  Commerce  St. 

Ross   Iron  Works,   Foot  27th   St. 

John   Vogt   &   Co.,   30   Franklin   St. 

Robert  White,  570  Smith  St. 

39 


NEW  YORK,  N.  Y.,  BOROUGHS  OF 
MANHATTAN  &  BRONX— 

Abendroth  &  Root  Mfg.  Co.,  99  John 
St. 

Acme  Boiler  Co.,  Willis  Ave.  &  148th 
St. 

D.  Ahearn  &  Co.,  263  South  St. 
American    Radiator    Co.,    42    E.    20th 

St. 

American  Stoker  Co.,  141  Broadway. 

Ames  Iron  Works,  149  Broadway. 

Andrews,  Phalon  &  Co.,  241  West  St. 

Aultman  &  Taylor  Mach.  Co.,  39 
Cortlandt  St. 

Babeock  &  Wilcox  Co.,  29  Cortlandt 
St. 

James  Beggs  &  Co.,  9  Dey  St. 

Charles  Behlen,  72  Trinity  PI. 

C.  A.  Bennett,  120  Liberty  St. 

Bigelow  Co.,  15  Cortlandt  St. 

H.   J.   Boes,  487  E.  138th  St. 

William  Boes*,  493  E.  135th  St. 

Burhorn  «S:  Granger,  95  Liberty  St. 

G.  H.  Chasmar,  39  Cortlandt  St. 

Coatesville  Boiler  Works,  141  Broad- 
way. 

E.  N.   Cokefair,  39  Cortlandt  St. 
William  Collins  Sons,  Foot  of  W.  21st 

St. 

Conover  Mfg.  Co.,  26  Cortlandt  St. 

P.  Delany  &  Co.,  85  Liberty. 

Donegan  &  Swift,  6  Murray  St. 

J.  M.  Duncan,  39  Cortlandt  St. 

East  Jersey  Pipe  Co.,  26  Cortlandt  St. 

Economy  Mfg.  Co.,  141  Broadway. 

Edgemoor  Iron  Co..   26  Cortlandt  St. 

Michael  Fogarty,  r>33  W.  33d  St. 

George  Fox's  Sons,  .511  W.  34th  St. 

Gas  Engine  &  Power  Co.,  50  Broad- 
way. 

Gem  City  Boiler  Co.  39  Cortlandt  St. 

Gorton  &  Lidgerwood  Co.,  96  Lib- 
erty St. 

P.   R.   Gray,   Jr..   26  Cortlandt   St. 

R.   J.   Gray,   54  E.   132d  St. 

Gieenlie,  Wyatt  &  Co..  499  Water  St. 

E.  P.  Hampson  Co..  26  Cortlandt  St. 

W.   F.  Haring,  141  Broadway. 

Harrisburg  Foundrj-  &  Mach.  Wks, 
203  Broadway. 

Harrisburg  Mfg.  &  Boiler  Co.,  95 
Liberty  St. 

Harrison  Safety  Boiler  Works,  26 
Cortlandt  St. 

Hawley  Down  Furnace  Co.,  39  Cort- 
landt St. 

Hazelton  Boiler  Co.,  120  Liberty  St. 

Henry  Heathc  r,  462  11th  Ave. 

Heine  Safety  Boiler  Co..  11  Broadway. 

Heip'?rshau.sen  Bros.,  6<)  M.ongin  St. 

Herendeen  Mfg.  Co.,  39  Cortlandt  St. 

Lane  &  Bodley  Co.,  120  Liberty  St. 

Leonard  &  McCoy,  118  Liberty  St. 

Model  Heating  Co.,  89  Centre  St. 

Morgan  Iron  Works,  814  R  9th  St. 

Morse  Iron  Wks  &  Dry  Dock  Co.,  66 
New  St. 
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National   Furnnce  Co,,   &2  Broadu'ay^ 
N.  Y.  Cfhtral  Ir^n  AVka.  Co.,  17  Park 

Row. 
N.    Y.    Safety    Steam   Power   Co,,    107 

Llbertv    St. 
Newbuiijh   Steam     Boiler     Works,    85 

Liberty  Hi. 
Julian    Nicholl     &    Co..     n^ti    Liberty 

St. 
D.   M.    Nichols,   2  Gouvcrnt-ur   Slip, 
on   city    Boiler  Works,   3&  Corllandt 

St, 
Olney  &  Warrln,  36  IJuy  St. 
OBVfego  Boiler   Wurkis,     31f  CorUainlt 

St. 
W.   H,   Page  Bolkr  Co  ,  ttS   Beekmaji 

St. 
Paynt    KtiglneertnK    Co.,     120    Lllxrty 

St. 
Walter     Pendleton    &    Co.,      IT   Park 

Row, 
Andrew  Phelps'  Sons,  23  Wes?t  St. 
Phoeolx  Iron  Works  Co.  15  CortlarnU 

St. 
Quintard  Iron   Works,  742  K.  12tli  Si, 
Alexander  Held,  -lOS  West  St. 
Jamea  Heilly  Repair  &  Supply  Co.,  23ft 

W^est  St. 
Kichmond  Stove  Co.,  85  Center  St. 
Riter   Conley   MfK.   Co..   39  Cortiandt 

St. 
Roberts    Safety     Water     Tubt    Boiler 

Co.,   3&  Cortland t   St. 
J.  F.  Rogers  &  Co.,  42  Cortlandt  St. 
Ross  Iron  Works,  81  Broad  St. 
Rnggles     Coles     JEiig^inferlng    Co.,    39 

Cortlandt  SL 
Albert  Smith  ^  Son,  iM  Ush  Ave. 
Francis  Stir  kler,  m  Bet^kman  St. 
Stirling  Co.,  m  Liberty  St. 
Strutherd.    Wells  &  Co..  2ti  Coithindt 

St. 
Superior  Boikr  Co.,  17  Park  Row. 
Thayer  &  Co.,  Inc.,  39  Corllandt  SC 
Thorpe,   Piatt  &  Co.,  97  Cedar  St. 
Tonkin   liaEb  r  Ga,  2«  Cortlanelt  Si, 
W.  W.  Tiippir  &  Co.,  39  Cortlandt  St. 
U.    S,    I'oijnrlry    &    Machine    Co,.    0S 

Cortlandt  St, 
F,  A.  Verdon  A  Co.,  25  Pine  St. 
Watertown  Engine   Co-,  39  Cortlandt 

St, 
Wickf?s  Bros.,  ^5  Liberty  St. 
Woolston   &   Brew,  14  Broadway. 
F.  W^   W^rlght,   i:il  Worth  Si. 
K  B.  Van  Atta.  39  Cortlandt  St. 
R(X*HE3STER.    N.    Y.— 
Robert    Cry  son.    IGri  Mill. 
Sidney  Hall.  I"   Mlli 
Rochester  Boiler  Works,   IH  River- 
Rochester     Machine     Tool   Works,    3 

Frank. 
Wilson  &  Dunn,   Foot  River. 


AKHtJX,    O.- 
Briggs  Boiler  Works  Co.,  125  Bank, 
The   J,    C,    McNeil    Co.,    Cor.    Crozler 
a  ad  tsweitzer  Ave. 
CINCINNATI,  a— 
Aultmaa  &  Taylor  Machinery  Co.,  of 

Mansfield.  O,,  »a  Perin  Bldg. 
The  Chas.  Barnes  Co.,  20iJ  Sycamore, 
ThoB.  J.  Bell  &  Co.,  3:11  W,  4th  St. 
Crawley  &  Johnston,  r)22  Main. 
Errni.my   Machinery  Co,,  428  B,  PearE. 
The    Francis    Fritsch    Mfe.    Co.,   Mc- 

-Mk'ken  Ave,,    Dnnlap   &   Stark. 
The  I.    &   E.    Gretnwald     Co,.    730  R 
Pftarl. 

Hannam-Bechtel    Circulator   Co.,  US 

W.  2d. 
J  111  I  J-  ri  J  one  a  &  Co. 

Prurl   and  Ludlaw. 
riu    !■:.  A.  Kinsey  Co.,  3^1  W,  4th. 
Laidlaw- Dunn-Gordon  Co,,  Pearl  and 

Plum. 
The  John  H,   McGowan  Co,,  54  Cen- 
tral Ave. 
McUvaln   &  Spiegel   B  dler  and  Tank 

Co..  Pearl   and   I^awrence. 
\\\  D.  Norton,  6th  and  Carr. 
Oil  City  Boiler  Works  of  C/il  City,  Pa„ 

342  Main. 
J,  K.  Rugg  &  Co.,  340  Main. 
Smith,    Meyers     ^    Schnier,     621   W, 

Front. 
The  Stirling  Co.,  805  Neave  BIdg. 
Tudor  Boiler  Mfg.  Co.,  716  E.  Pearl. 
Vance  &  Love,  328  W.  3d. 
CLEVELAND,   O.- 
American    ShipbuildinE   Co,,    130  Via 

duct, 
Brownell   &  Co.,   2J0.i   Superior, 
Cleveland    Steam      Boiler     W^orks,  9 

Wkist. 

Ii]rie    City    Iron    Works,    S07     N.     K 

Bldg. 
Kaltenbach    &   Grioss,    1618    Willlaina- 

SQTt    Bids. 
River  Machine  &  Boiler  Co.,  Forrest 

at  E,  R.  R. 
H.  E.  Teach  out.  Forrest  at  E.  R.  H. 

COLUMBUa   0-- 
Eaton   Machine  Wks.,   98  W.   Broad 

fit. 
Potts  Machinery  Co,,   162  N.  3d  St. 
FINDLAY.    O.— 
The    Adams    Bros.     Co.,     421-423     W, 

Main  Cross, 
G^eorge  McArlhur,  129  Meeks  Ave, 
MARIETTA,    O.- 
Marletta    Boiler    W^orks,    Wayne  and 

Sc^^enth. 
Pat  tin   Bros.   &   Co.,  124-126  Second. 
H.  Strecker,  709  Fort, 
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SPRINGFIKLD.    C- 
Thofci.    Roberts.    L, 

Spring. 

The  Trump  Mfg.  Co.,.  junq.  C,  C, 
C.  &  St  Lr.  R.  R-  and  Greenmount 
Ave* 

D.  L.    Casey    Machine    Co.,      74     E. 

STKimENViLI^K,  O.— 
A,  I^  Cady,  204  North. 
Robirisrju  &  IrwiOt  «I0  Aflams. 

Adam  Loos,  139  S.  Krle  St. 

K.  Reeves  *c  Co,,   l(MfJ»  Water  St. 

RIcELrd  Boiler  and  Englin^  Works,  7W 
Water  St. 
PORTLAND.    ORE,- 

Natlonal  Iron  Works, 

Willamet  Iron  Works. 
3ETHEI^HKJt  F A.- 
Beth leh:>m  Boiler  Works,  Front   and 
Northampton,   S,  B. 
PHILADELPHL\.    Fa.— 

Arnerhnn   H'idlator  Co,,   623  Arch  EL 

A  mess  Irsjn  Wf>rks,  J16  Fidelity  Bldg. 

Atlas   EnghK^  Works,   15  N.   7th  St. 

Babcock  &  Wilcox,   W2-644-64G  Drexel 

IBldg. 
John  Baizley  Iron  Work?.  514  S.   De!. 
Ave. 
Thoa.  C.  Basalior  &  Co.,  608  Harrison 
Bldif. 
T.  T,  Burchfleld  Co,,  ,yi&  Arch  St. 
Bur  horn  &  GranjEfer,  lOiH  Stephen  Glr- 

ard  Bld«£. 
Patrick  Carroll,  1335  Mt.   Vernon  St. 
Coatesville  Boiler  Works,  701-iI  Fidel- 
ity Bide. 
Erie  City  Iron  Works,  803  Land  Title 

Bldg. 
Chaa.  W.  Ervlen  &  Co.,  420  Mt  mphls 

St. 
John   Fanning,   2926   Boudlnot    St. 
General  Engrineering  Co,,  7€4  Swanson 

8t. 
William  Gllman,  1108  Beach  St. 
Henry   Goldner    &     Son.    Taaker   St. 

WTif.   Del.   River. 
A.    A.    Grlfflng    Iron    Co.,    382    Phlla, 

Bourse. 
Harrison    Safety    Boiler    Works,    nth 

bet.   Allegheny   Ave, 
Heine  Safety  Boiler  Co..  601   Fidelity 

Bids. 

E.  A.  Hibbs.  3d.  Arch  and  Race  St. 
John  E.  Holmes  &  Co..  612  Arch  St. 
Howard  Foundry  &  Machine  Works, 

1042  Ridge  Ave. 
William  Ka.ne  Mfg-.  Co,,  Huntingdon, 
cor.  Potter. 
'  E.  Keeler  Co.,  ei2  Betz  Bldg. 
Kensington   Engine   Works,   704  Arch 

St. 
Kensinifton     Machine     Co,.     2237     N. 
Front  St. 
^  Lamprey  &  White,  240  Chestnut  St. 


Lebanon  Boiler  Works,  206  N,  4th  St. 
John  McAdama.  E.  Susquehanna  Ave, 

Wharf. 
McGovern    &.   Smith,     2054   E.    Lehigh 

Ave. 
McNeil    Boiler    Works,    lOOl    Chestnut 

St 
John  S.   Naylor.  Front  &  Glrard  Sta. 
Augrust  Nuttlnger,  Sr.,  826  N.  4th  St 
John  NuUali,  1723  N,  5th  St. 
William    H,   Page     BoUer    Co.,   The, 

iWi  Arch   St, 
Diswigo  Boiler  Works,  e  N.  6th  St. 
Parker  Engine  Co,  of  Cal..  Schuyler 

C.     Dalamater,     salea     agent,     1041 

Drexel  Bldg, 
Pennsylvania  Boiler  Works,  aoi  Arcb. 

St. 
Penn.  Range  Boiler  Co..  2010  N.  10th 

St. 
J.  K.  Petty  &  Co,.  206  N.  4th  St. 
Pierce,  Butler  &  Plerc*.  24  &\  7th  St. 
Rellly  &  Fearon.  1154-56  N,  M  St. 
J,   &  Q,   Rich,   120  N:  6th  St. 
Benj.    T.    Scott,   2m  N.   4th   St, 
Scott  Machine  Co..  2237  N.   Front  St, 
Isaac  A.  Sheppard  &  Co.,  4th  &  Mont- 
gomery   Ave, 
Sheridan  &  Co..  1173  9.  !)lh  St, 
H.   B.  Smith  Co.,  510  Arch  St. 
Standard  Co.,  631  Arch  St, 
Sterling   Water    Tube    Safety    Boiler, 

m   Betz   Bldg. 
Struthers,    Wells   &   Co.,   501    Fidelity 

Bldg. 
Thayer  &  Co,,  542  Drexel  Bldg. 
Thompson  Bros.,   ua  Bread  SL 
Thorn ixwn   Iron   Wks.,     1825-1827     Cal* 

lowhill. 
Conrad  Wanner.  1450  N.  Delhi  St. 
Robert    Wctherill    &    Co.,    1213    Bets 

E.dg, 
Wilhraham  Bros. 
Wilfong   Bios.,    52d    c.    P..    W,    &    B. 

R.  K, 
PITTSBURGH,    PA.— 
Babcock  &  Wilcox   Co.,   1217  Empire 

Bldg. 
Bovalrd  &  Seyfang  Mfg,   Co.,   546  2d 

Avf, 
John  Brennan  &  Co.,  600  Times  Bldj?. 
Cahall   Salea   Dept.  541   Wood   St. 
Thomas  Carlin'a  Sons  Co.,  1600  River 

Ave.,   R   A. 
W.  J.  Carlln  Co.,  610  Lewis  Blk, 
Carroll-Porter  Boiler  &  Tank  Co.,  207 

Penn.  Ave. 
Frick   &   Lindsay   Co.,    2m   Wood   St, 
Geary    Water    Tube    Boiler,    323    4th 

Ave. 
HarrLson    Safety    Boiler    Works.    812 

Lewis  Blk. 
Hfcfne   Safety    Boiler   Co.,    W2   Lewis 
Blk. 
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Imn    Pity    Bollt  r    Woiki^,   2inh   St.    X: 

Pike  fct. 
^\  illi-'m  M.  Krrr,   ^lH   I>r»?iUion  UliU- 
Jjimes    I^^iiijar,    i\c    '  ^l,    SOih    &    Fik. 

IM  MKhiKUr  rn.,  anif-  Smallman  St. 
Jtinif.s  F,  Morrison.  41  Watt-r  St, 
It    MuMio  lV  Snn,  Z\'\  tt  Buiallmaii  St. 
J,   A.   McCormlck,  HIS  l.st  A\i. 
James   McNeil    &    Hro..   29tn     St.      .^ 

A.  V,    Ry. 
Oil  Cily  Boiler  Works,  323  ith  Av^' 
John  M.  Prrir.^on,  2  Miilln-rrj   A. 
PfMshiirgh  LtJciHinjtive  JC  Car  WorJ:- 

2101   Beaver  Ave.,  A. 
William    B-    Pollctk   Cn.,     I'll;     Pnik 

Pi.rier  J^'oundry  A:   AlrKliirif     \k,  lirl.« 

1   Darrah   St  ,    A. 
S    b.  Rhuam   ife  Jo,,  4:: a  i^i.   &   A.   V. 
•       Ry. 
Will,    II.    $cair«*   «&'    SuiiBi.   :£^]    Fir^f 

SlaiSfT  Macluntry  Ju,,   i;n  Wnier  *^ 
8f»m"rj?.  Fhler  &  Clarke,  U<5.,  TJ7  \Va 

rcr  St 
SfrHnf.'  Crx.  421  Watu-  t^t 
SCHANTON,   PA.~ 
Dickson    Mfg.    Co.,      Penri     Ave.,    C. 

Vine  St. 
WlLiKKSOAHRE,  PA,- 

VuU'an    Iron   V  orks. 
CENTRAL  FAIJ*^,  R.  I.- 

Ci.titral    Fallj^    liiAlt^r   Rei>alr   Shop.  Ifi 

Mark'  Ave. 
CHARl.tSTON,  a  C— 
Charleston     Boiler     and     Sheet     Iri>n 

Wf->rks.    Virginia    and    Clcndenninj;. 
Charleston  Iron  Work?^.  123  Prlteiiard, 
J.  R  Rliey.  m  Stnith  St, 
Riverside    Iron    Work,H,    Concord.    E. 

end  Haseii, 
Valk   &  Murdock  Iron   Work:^.   12.   20 

Haseli. 
Charle^'  Ward,    South    Si  fie, 
COLUMBIA.    S.    C— 
V.  C.  Bradham.  132?  Main  St, 
W.  H,  Gilphfft  &  Co..  1^  Gerv,3lp  St, 


PUrjL.ilo    iron    Works.    1802    Cincoln 

Toytra   Kngine  Works.     711     Gervaia 
St. 
GREENSVILLE,   S.  C- 
GreenvlUe    Machine    Works,     21S     S. 

Lauren<;e  St. 
Palmetto  Iron  Works,  ¥^2  Rhett  St. 
CH  ATT  AN  { >  OG  A ,  T  E  N  N .  - 
t^isev  X-  Hedges  Mfg.  Co, 
LiMk,,  II    Boiler  &  Mfg.  Co. 
W.-lsli   t>i   Weidner. 
Hed  STCN.  TEX.- 
HiutweJi  Iron  Works,  E.   S.  Willowr, 

bet  Beker  &   Alien. 
Herman  IL  Tofte.  WJ  Milam  St, 
SA1,T  IiAKE  CITY,    CTAH- 
fiayn^^'ft  &  Son. 
Snmuel    Holmef. 
Bt  Rl,LVGTuN,  VT.~ 

\V.    11.   Lanir,  GoeMlhme  &  Co. 
VLEXANDHIA,   VA. - 

P,  F,  Gormiui,  :V2\   S.   ITrdon  St, 
.•SPOKANE,   WASIL— 
W,  P.  Scott. 
Cuiisi    Iron   Works, 
PAUKIIRSBURG,  W.  VA.— 
Fish+r  Sr   Kootz,  2CJ5i  1st  St. 
KAC   CLAIRE,   WIS.— 
Eau  Citdre  Mill  Supply  Co.,  mz  Eau 
aalrt-  St, 
MA  NITO W t  iC ,   W 1 S ,  -^ 
Maidtowof  Steam   Boiler   Works.  703 
Quny  St, 
MILWACKEE,  WIS,- 

iiij.vhaum  &  Miller,  2S7  Virginia  St. 
Davis  Bros.  Mfg.  Co.,  57»j  Clinton  St 
J.  W.   EviBton  &  Son,  23^\  Oregon  St. 
I«ogemann   Bros..   2S2  Oregfon  St. 
T.    L.    MeGregor    Boiler    Works.   221 

rirt^gon  St. 
M»rt<^8-Miiler  Co.,  239  Lake  St. 
ABIwaukee  Holler  Co.,  220  Oregon  St 
Se:imiess   Structural   Co.,     TlS    Han- 
over St. 

H OL.T I N G    ^1 A  t  H I IV  E  R  Y. 
r    O.  Bartlett  A:  I'm.,  4.1-4,1  Center 
St..  ClevelniKl,  O. 


.\iiv  ioforitmtioii  oi 


Cement  or 


Cement  flachinery 

will  be  fiirnished  od  request  by 
^  the  publiBherH  of  this  bxik  — 

riunicipal  Engineering  Company 
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Tht   Jf'ttrey   MfK^    Co..    CivHimbtm,   O, 
Mo r dyke    &    Marsuoii,    IticUnuiiiio- 

Sprout,  WalUron  &  Co.,  Munc3%  Pa* 

BOOTS    FOR   ELEVATORS. 

Aiiitman  Cu-,  Canton.  CK 

C.  O.  nnrtleti  A  Vt}„  13-15  Cen- 
ter St.,  Clevcluinl,  O. 

Buhl  Malleable  Jroii  Co,.  Detroit, 
Mich. 

H.  \\\  raUlwell  &  San  Co.,  Chicago. 

Doiticre  Mf»r.  Co.,  >]l«hn\vakn,  Tnd. 

JetTrey   Mfg-.   <"okimhuft,   O. 

Norilyke  «!:  Muriiion,  Indtantipo- 
Un.  Ind. 

Walk.r   &    l!2IUott.    Wilmington,    Del. 

Weller  Mfg,  Co.,  118-i2G  Nortli  Ave., 
Chicago.  III. 

BOX  KS  i  CO  \  V  hi  von ,  KrCK^TR  IC, 
JOlR\AI,,   *<rEP,   TAKE    UP,) 

C.  O.  Bar  til- II  A.  Co.,    1,1-45  Center 

St.   Cleveland.   O. 
Dofl4«'e  Mfjtt*  Co.*   lltlfMlia^iakn.   Ind, 
JeiTrpy    >Ifj;.    Co.,    Colitiiibim,    O. 
Nardjrke    ^^    Unrnioa    Co.i    ludlan- 

npoll?!.   fnd- 
Iieevt?<   F'ulloy  Co..   Col um bus,   Ind. 
T^'etmtrr    HfHT.    Co.,    1075   W.    15tli 
St..    (hliMi»nt     3H    Dey      St.,      3|ew 

York. 

BRICK    1IACIIIXERY. 

CHICAGO,    ILLS.— 
Chicago    Brlclt    Machinery     Co.,    729, 

225  Dcarhnrn. 
Chris  holm.    Eloyd    St.    White   Co..    Cor. 

W.   57 1  It   and   Wallace. 
R.    E.    La    Dow   &   C.   1107  Chamber 
of  Coirmeroe. 
INDIANAPOLIS,    IND.— 
Sam'l   B.  Gray.  1510  W.  W'ash. 
Jas.  W.  Hensley,  G^-^O  L-fmeke  Blrig, 
KANSAS   CITY,    MO.- 
C.    W.    Raymond    &    Co.,    12(e   Union 
Ave. 
!  MUNCTE.    IND.— 

J.  D.  Mock.  2-i7  31  nd  2V.*  The  Johnson. 
1  ST.    LOCis.    MO.- 

The  FernholU  Brick  Mchy.   Co.,  1214- 

1216  Porlar, 
Ross-K Her    13nck    Mch.    Ck,    915-91B 
Holland    Bids. 
BUCYRLS,    O- 
Tln*   Atiierii'iiii  Cliiy  WcirkltiK^  Mn- 
c  III  aery    Co. 
CANTON.    M. 
Tlie    llniiiHit    rt»iit|ijiiiy. 
^CINiMNNATL   U.— 

Jonathan  Crtager'i?  Sons  Co,,  116  W. 
2d, 
I.GALION.   0.~ 

E.   M.  Freeze  &  Co. 


PHILADELPHIA,    Pa — 
Grorge  Carnull,   1819  n;,  5th  St. 
CharaljiTs  Bros.  Co.,  52d,  below  Lan- 

easler  Ave. 
C.  W.  Kaymond  &  Co..  101  Chestnut, 
St. 
PITTSBURG,   Pa  — 
a   W,   Raymond  Co.,  1519  Park  Bld&. 

BR  US  UK  S  FOR  CBSIENT  PLANTS. 
Jojif.  Lay  A  Co.,  Uldnei  llle,  Ind. 

HICK  Errs       FOR  ELEAATORS, 

C O  .V  \  E  Y  O  R  S ,    ETC. 

C,  O.  Bartlett  ^  Co.,  43-15  Center 
St..   Cleveland,   O, 

Bttthleliein    Foundry    isz    Machine    Co., 

S.  Bethlthem,  Pa. 
Tkc  Ilouool  Co.,  Canton,  O. 
H.  W.  Caldwell  &  Son  Co..  Western  " 

Ave.  &  17th  8t.,  Chicago,  IIL 
The  Contractors'  Tool  Co..  IIS  S.  6ih 

St,,   Phlladtlphttt.  Pa. 
Dodire  Mftr.  Co.,  x^littliawnka,  Ind. 
Fraser  &  Chalmers,  ^V,  UUth  &  Wash- 
tenaw Ave.,   Chicago,    111. 
The  Haywood  Co.,  »T  i;€dar  St.,  New 

York.    N.   Y. 
The   Jeffrey    Ufti.    <'o,    Columbus,    O. 
Nordykc   Jt   Manuoii    Co.,  ladtan* 

mioIlH^  lad. 
L.    M.   Rum  Bey   Mfg.   Co.,   St.    Loai^, 

Mo. 
\^e1i»ter    Mffs*    Co.,    lOTft    \V.    15tli 

St.,    Cliieai^o,    III.,    tiH      Dey      St.» 

Reiv  AorU, 
Walker  &  EllloU,  Wilmingt<in,  Del. 
Weller  MIg.  Co.,  llS-Lia  North  Ave.. 

Chicago,  11 L 

lllillR   HILLS. 

C.  O.  Barllett  A  Co.,  4»-4."»  Center 

St.,  Clevrlaiid,  O. 
Nordyke    A    M  arm  on   Co.,    Indian- 

aoilM,  lad. 

Richmond  City  Mill  Worlts.  Rich- 
mond, Ind, 

Chas.  Ross  &  Son  Co,,  18-20  Sluben 
St.,   Brooklyn,   N.  Y. 

%>rout,  Waldron  &  Co.,  Money,  Pa. 

Startevant  Mill  Co.,  MarrlflOD 
S<|anre,   IloNton,  MftMM. 

Walker  a:-   Llliotl,  Wilmington ,  Del. 
CABLE  Til  AM  WAY. 

Earle  C.  Bneon,  ffa\  eaieyer  ItldK,^ 
^ew  York.  S.  Y 

Borden  &  Seli'^ck  Cu.,  iS-m  Lake  St., 
Chicago,  111. 

The  S.   Flory  C >..   Bangor.  Pa, 

A,  Lescher  &  Suns.  Rope  Co.^  920  N. 
Main    Si..    St.    Louifi.   Mo. 

Raw£ion  &  Morrison  Mfg.  Ct*..  Bos- 
ton, Mass. 
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CAR  imove:h9. 

The  Aultniar.  Co,,  Canton,  O. 

C.  Q.  Uarllett  ^  Co.,  4a-45  Center 

m.,  Cleveland,   O. 
Borden      A      S  el  leek       Co,,     48-^10 

Lalce  St.,  CUleaMO'  lU^ 
Uudg^«^  Mfgr.  Com  MtilinwakA*  lod. 
Nordyke   Jt    Marnion    Cu.,   Indlnn- 

fiuoliji,  lud. 
Beeves  Pulley  Co.,   Columbua.   Ind. 
Wel»ater  Mf^.  Co.,  Clilca«<i,  Ol. 

CARS— (DUMP*     £IK\E:R,      TRAISS- 

F£3R,    ETC.) 
Tlie    Atias   Bolt   and     Screw     Co., 

Clevelniid.  O. 
Bellili^heni  FiMindrj'  and  IHaelilEie 

Work*,    Snath    Uetlileh^iii,    Pa. 
Tile  DiinDcit  C«>.,  Canton,  O. 
Ch  11  nib  era    tlfntlier&     Ca,^   n2d    St.| 

Beluiv    LaneaMl«r     Ave,,     Pliila- 

delpliln,  Pa. 
Fraf«c^r     &     Chalimtrs,    W.    12 th    and 

Washtenaw    AveB.,    Chicago,    Ilia. 
E,    M.    Fresse   &   Co..   Gallon.    O. 
The  Jeffrey   Mfg;   Co.,   Columbus.   O. 
Artknr  Kouiiel,  Oft  Broad  St,,  New 

York. 
New  JerfJty  Fnunrlry  &  Machine  Co., 

26   Cortliandt   St..    New    York,   N.   Y, 
C.    W.    LeavUt    ^    Co,,    25    Cortlaniit 

St.,    New   York. 
Means  Foiimlry  &  Machine  Co..  Steu- 

benvllle.  O, 
Walker  &  Elhrni.  Wilmltigloii,  Ind, 
Wonham  &  Majfor,  2&  Brondway,  New 

York,    Cleveland.    O. 

CA*iTlNGS. 
Ejarlf  C  Baenm  llniemeyer  llld^., 
New  York,  N,   Y, 

Belhk'hem  Fuuiidry  &  Machine  Co., 
S,   BLthlchtm,    Pa. 

Fra^^er  tt  Cha]m*-rf^,  W.  I2th  &  Wash- 
tenaw Ave.s.,   Cl]ik'am,Tf,    Ills. 

StepXieii  II.  Krotn,  113*115  Plym- 
ontli  St..  .leruey  Clty^  IV.  tf. 

Cr.lXlvHR  COOLERS. 
C.  O.  Bunli'tl   i!t  Co.,  4U-4ES  Center 

St..  €lv\  1  liiiidi  O. 
The  Houiiot   C»3„   CaTiton,  O. 

Betliji.-hii'm   Founilr\    \r    Machine    Co., 

Sr*uih    Bethleh-  ni!    I'u 
Wm.    I'\    MosBt'^^    iV:    t^'m.    Allen town^ 

Pa. 
Vulcan  Iron  Works,   Wllket^hnrre.  Pa. 

CI>1TCIIES. 

Anierlrnn  Cliiy  Wftrkiii^  >]nc*liiii« 
ery  C'o.i  UueyriiM  iiufi  Wlllfjui^l]- 
l>y.  O. 

IlotlK'e  >lfjy;*  Ci».,  .'fliMlni^viilca,  Ind. 

Til*'  Hiiwlerii  jllacliinerj  Co.*  \wv 
Hat  en,  Cofia. 

Fsills  Itivct  &  Mnchintry  I'n..  Cuya- 
hoga Fnl]«.  O..  aiifl  2iiS  Fulton  St., 
New  York. 


F r a ser- Chalmers,  W.  12th  &  Wash- 
limion  Ave..  CbJcago,  III. 

HUl  Clutch  Co.,  Cleveland,   O. 

Jones  &  Laughllns,  Ltd.,  Pittsburg, 
Pa. 

Link  Belt  Engineering  Co..  Nice- 
town,  Pa.,  and  49  Dey  St.,  New 
York. 

Mnrdrl^t-  ^  Mnrnion*  Indianapo- 
lis.  Ind. 

Nordlx-rg  Mfg,  Co.,  Miiw^aukee,  Wis. 

Beeves  Pulley  Co.,  Calumbus,  Ind. 

Wm.  Sellers  &  Co.,  1GCM3  Hamilton, 
St„   Philadelphia. 

3oTtthwa.rk  Foundry  &  Machine  Co., 
Philadelphia. 

Walker  nife  Elliott,  Wilmington.  Del, 

Welinter  Mffif-  Co.,  lt*7S  W^-  IStll 
SUt  CblcjiiroH,   III. 

Wcller  MfK.  Co.,  llS-126  North  Ave.. 
Chicago,   IIL 

Whitman  Mfg.  Co.,  Qarwood,  N.  J.. 
&  39  Cortlandt  St..  New  York. 

COAIi  HANOLIXG   MACHINERY, 
llnrle  C.   Baeon,  2<j  <  uurflanilt  St- 

\ew    York 
Itorden  A:  ^elleek  Co.,  48-50  Lnke. 
JtftHiy    Mlg.      Co..     133&    Monadnock 

Bldi?. 
C.  W.  Lt^avitt  &  Co.,  15  Cortlandt  St., 

New   York. 
Link  Belt    Mach'y   Co.,   Cor,   W,  39th 

and     Stewart     Ave.,   Chicago.     III.; 

NHctowii,  Philadelphia.  39  Dey  St., 

Nt-\v    York. 
New  Jersjy  Foundry  &   Machine  Co., 

2fi   Cortlandt   St.,    New    York. 
Raw 30 n    &   Morritrun    Mfg.    Co.,   'M--^ 

Main   St 
Hi»1ilnM  Coiive>ini5  Hell   Co.,  Park 

Ititw    llld«.,   Xe«    York. 

COXCllEJTE  LAYISG  MACHISKRY. 
CoutraetorM*    Tool    Co..    IIS    S   0th 
St.,   Phlladel]ilila,   Pa. 

Drake  Standard  M;jrhine  Works.  29S. 

3))0  Jackson   BonU-vjril.  Chicago,  111. 
RanKoaie   «&   .Smith    Co.,    1T-It>  l>tli 

St..  Brooklyn,  IS.  Y. 

CONCRI-TrK  MIAKRS. 
Tke  American  Cliiy  Working  >!■- 

eUlnery  Co.*  Uueyrii«t  O. 
C.    O,    klurtletl     A    CiK,    45   Center 

<$C,  Cleveland,  O. 
Jno.    F.    Byers  Machlnt   Co.,   Raven- 
na,  O. 
H.   W,   Caldwell  &  Son  Co.,  17th  and 

Western  Ave..   Chicago,    III. 
Thos.    Carlin's     Sons     Co.,   38€   Hiver 

Ave.,  Allegheny,  Pa. 
Olinintierw  BroN.  Co.,  S2d     St.    Bc- 

iow    Lnaeauter     Ave,,    PkUad«l- 

l>Iiiu.   Pn, 
The    Cot'kburn    Barrow    &     Machine 

Co.,  240  nth  St.,  Jersey  City,  N,  t 
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Contractors'  Plant  Co.,  172  Federal 
St..   Boston.   Mfisa 

The  Contracturs'  Tool  Co..  118  S.  fitli 
St.,   Philadelpliia.   Pa. 

Dobbie  Foundry  &  Machine  Co.,  Ni- 
agara  Fails,   N.    Y. 

Drak(^  Standard  Machine  WorkB,  29S- 
300  Jackson  Boutevardt  CblcaRfO,  Til. 

W.  D.  Dnninlng,  Syracuse,  N,   Y. 

FIgher  &  Sax  ton,  123  G  St.  N.  E,, 
Washington,  D.  C. 

Ttie  Hugiies  Mfj^.  Co,,   Hamilton,  O, 

Iroquois   inm   Works,   Buffalo,   N.   Y, 

The  Jeffrey  Mf^.    Co.,   Coluinbu.s,   O. 

Kaketibath  &  Gries.«.  16IS  William- 
son Bidg.,   Cleveland  O. 

Wm,  F.  Mosser  &  Son,  All  en  town, 
Pa. 

!&lctiLelve>  Concrete  ttnd  Mnelilii* 
ery  Co.,  laOO  Secarily  BIcIk,, 
Chlcn|;o,  111. 

New  Jerispy  Foundry  &  Machine  Co., 
2C   Cortlrindt    St.,    N>w   York, 

N  only  Re  &  Miirnion  Co.^  Indinu- 
a[K>IlKf    Ii»4l, 

Pioneer  Iron  Works,  151  WiUirun  St., 
Brooklyn,    N.    T. 

Robt.  Poole  &  Snri  Co.,  office  and 
work.y  Woodbury  Station,  Balti- 
more, Md.  Braneii  office  233  E, 
G^^riTu^n    St,.    Baltimore,    Md. 

Ranmome  Jt  Sitiftli  Co,,  lT-19  Ofli 
St,  llrnoUlyn  Hi.  Y. 

RoliJitN  €*otiv«^ylu|£'  Belt  Co.,  13-21 
I'arR  flow,  N»  Y. 

Julian  Scholl  &  Co.,  126  I^iberty  St., 
New  York. 

T,   Li.  Smith.   134  10th  St.,   Milwaukee, 

Turner,  Vaughn  &  Taylor  Co..  Cuya- 
hoga Fall?,   O. 
Walker  &  Elliott,  Wilmington,  Del. 

CONVEYING    HIACHINERY. 
(See  Al^o  £IlevatliiK   ^Inc^litiiery,) 

►  AmericJin    Tool     &   Machine     Co.,   109 

Beach  St.,  I^oston.  Mass. 
The  Aultmao  Co..  Canton,   i'h 
f  Enrle  C  Bucon,  Havenieyer  IIUI^:., 

NenT  Yi*rl<. 
The   Bajlf^y-I^bby  Co.,     2ia     Meeting" 

St..    Charlesirn,    8.    V. 
Barth  Mfg.  Co.,  Milwaukee,  Wis. 
»  C,  O.   Bnrtlett  &   Co,,  4:U45  Center 

St.*   Clf^veljiiiil,   O. 
|Bf^tblehem    I'^^undry    &    Machine   Co., 

S,  Bpthlehtm.  Pa 
Tlie  llnonncit  Co.,  Cutiton,  O. 
'  Borili^n  A;  Sellock  Cik,  4S-.50  Lake 

St.,   Clilenfto.   111. 
[H.   W.  Ca  id  well   i<^   Sjn  Co..   Western 

Ave.   &  Uth  St.,  Chicago,   III. 
f.Brown  Hoisting    &    Conveying    Ma- 
chine Co.,  Cleveland,  O, 
I  Buhl   Malleable     Iron     Co.,     Detroit. 

Mich. 


Thos.    Carlins     Sans     Co.,   Alegheny, 

Pa. 
Chain  Belt  Co.,   Milwaukee.   Wis. 
J.  B.  &  J.  M.  Cornell,  26  &  lUh  Ave,. 

New  York. 
Geo-    V,    Creeson     Co,,     ISth     St,     & 

Alleg^heny  Ave..  Philadelphia,  Pa. 
Dotlire  Mtis*  Co,,  MUliownka^  frad  . 
Exeter  Machine  Wo r Its,  Pltlwion,  Pa. 
S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
Fraser  &  Chalmers,  W  12th  &  Wash- 
tenaw Ave,,  Chicagro.  111. 
Gates  Iron     Works,     Elston     Ave.   & 

Bloomlngdale  Road,  Chicago.  111. 
Geo.  D.  Grannis,  Syracuse,  N.  Y. 
B>ed   Grot  en  rath,   111  W,   Water  St, 

Milwaukee. 
C,   W.   Hunt     &  Co.,     45    Broadway, 

New  York. 
The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
Chas.    C.    Klein,     Marshall     &   Cam- 
bria Sts.,  Philadelphia,  Pa, 
Kaltenbach  Sc  Griess,  1618  WU  lams  on 

Bldg..    Cleveland,    O. 
A.  Leschen  ik-  Sons  Rope  Co.,  930  N* 

l&t  St.,  St,  Loul?,  Mo. 
X-idgerwood  Mfg".   Co.,  &S  L,lberty  St.. 

New  York. 
Link    Belt    Machinery    Co,.    W.    39th, 

a   E.  cor.  Stewart    Ave,,   Chicago; 

Nicetown.  Pa.;    49    Dey    St.,    New 

York. 
Maeomber  &    White  Rope  Co..  19  S. 

Canal  St.,  Chicago,  111. 
Mine  &  Smelter  Supply  Co,.  Denver, 

Col. 
Wm,   F.     Mosser     &  Son,   Ahem  own, 

Pa. 
J.  W.  Moyer.  125  N.  3d  St.,  PhUadel- 

ihla.  Pa. 
NelsonvUle  Foundry  &  Machine  Co., 

N-:laonvIlle,    O. 
New  Jersey  Foundry  &  Machine  Co.. 

2tS  Cortland t  St.,   Nf-w  York. 
Nordyke    &    MnritKin    Co.,    Intlinn- 

ailioliti,  Iitd. 
Norman  &  Evans,  Lock  port,  N.  T. 
Rawt^on   &  MorrlFon    Mfg,   Co.,    Cam- 

brldKeport,     Boston.     Mass.,     Sr    11 

Bronflway,  New  York. 
UfH^ves  Pulley  Co,.  Colimil>n,?.  lad. 
Hull  I  UN  ConvejlHs;  Belt  Co.,  13-21 

Pork  now,  !V'.  Y, 
Walker  *Sr  Elliott.  Wilmunzfon.  Del. 
Welidter    Mffs;.    Co  »    1t»TrS    W,    15tli 
St„  ClilcOica,  III.*  rjS  Dey  St..M,  Y. 
Weller  Mfg.    Co.,   11N-I2t;   North   Ave,, 

Chicago.    Bl. 
T^TiItn^y    Iron   Works=    Co,,    New    Or- 
leans,  La. 
Wlckes  Bros.,  SaRiiruiW.  Mich. 

CDRllELS. 

Wordyke    At    Mnriiinii    C*!..    lufllan- 
JipoIlM,   lotl. 
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cm  «!HKns— (STOxi:»        ckmkxt, 

COAL    AMI    CLAV.) 

Adrian    Br  Irk      At      Tile      Mach.    Co., 

-Vili'i;-^Ti,   Ml.  IL 
Aiiit^rlfKii  llHj    WorkluK   Mucliiu- 

t'vy  Cii.,  ]hii»:('rnH  nuil   \^  llloiip^li- 

by»  O. 
A-  J.  Armstrong^  W.  S.  SonimiL  bet. 

oilth   and  Itlst  «t,.   KaiiJyjM  t'ity,   Mo, 
The   Aultman   Co,,    Canton,    O. 
F.  (\  Aii?4tin  Mfe.  Co,.  1318.  315  D.r>r- 

b  ini,  Chicago. 

Hldi;,.    I¥ew   York,   N.   Y. 

The  Uailey-Lelihy  Co..  213  Meeting  St,, 

Chaiie»t:iTi.   S.    C. 
C.  (K  Ilnrtlt'lt  A   Co..  4:^-45  r<?uter 

St.t  Clevelnn<l,  O. 
Urnillc'}    Puiv<*ri*er   Cti.,   t>2   »tnt«^ 

St.,   BonioM,   !^1iiKM. 
r!et}ihhern    Foiiiulrj    ,Sc    Marhini^   d  , 

Sn.    tit'thlthcm.    Pa. 
The    Bo II nut    Co.,    Canton.    CK 
IL    Brt?wer   &    Co.,    Tecnmseh,    :Mie:K 

(clay). 
C.  a.  Buchfuiaii,  HI  LSb- ity  St..  Xew» 

York. 
Chaititieriif  llr«tlier»i     Co.,     53il     ^i. 

fif-loAv    l.fiiK^aMter      Ave-.,      rlillii- 

ilolitliiii,    V:\. 
Climax     liuml     Mruhiik-    Co..      Mara- 
thon.  N.    V. 
Colyer   Rio.M.,    Grainl    Ave,   Cor.   27tht 

Kinsaw  Cii>,  M*i. 
Dlanirind  Drill  &  Maciilne  Ca,   Birds* 

boro.  Pa,      Rnyal  Crusher. 
Dickson      Mfg.      Co,.      Scranlon^    Pa, 

I'cnali. 
Till-   EdNlerii    Miiclilii**i'>    C«*.,   ^"t**\ 

llnveii,  €<fiiEi. 
Farrol      Foundry      t^      Mnchint^     Co., 

Hnveracyr-r  Bldg,,   New  York. 
Fraser      iit      Chalmers.      ISth    St.    and 

Washtenaw  Ave.,  Chicago,  111, 
K.  M.  Frebs.'  ^  (/..,,  Galium,  O. 
Gates   In-u    Works^    Elston    Aw.    aiul 

Blooming'. Ill-       Roiid.      Chlcas^.i.    XJl. 

237  Fiajikliii,  Boston^   Mass. 
f5of!d   Koada  Alflrhin'/ry   Co..    Kennett 

So  II  a  re,  Fa.,    :<;  S.    .Markets    Baal^on, 

Mjiss. 
Jbidrick   Mfg.    < '" .    ^.'arbondalL.    Pa. 

(ctjal.) 
Holmes  t^:   Blarn  hird  Cn.,  30  Charles- 
town,    Bis  ton,   MasiJ, 
J.    H.    Houghton,     77   Oliver,    Bo^too. 

Mass, 
C.  W.   Hum   Co..  45  Broadway.   N.   Y. 

(cnal  J 
The   Jeltrey    Mfg.    Co..    Tulnnilmfi,    O., 

41    Dey    St..    Nt^W    Yayk 
Kent   :iHII     Co.,     .1     ncMVkiiiHii     St., 

TKvw    York* 
Steiilif^ii    II,    Kr^iiii,    lirt-llTi    l*l>'iii- 

ouHi    *>t.,    .PtTMi-y   Cily..   \.   ,1. 


X  \V.  Lyle.  3<^  Manhattan  Bhig,, 
Kijns:iii  Cily,    Mu. 

Wm.  K.  Martin  Ir-nj  Work?.  Lancas- 
ter, Pa, 

R.    MeCntly,    Phllaili  Iphia,    Pa, 

Geo.  T.  MrLauthin  Co...  120  Fulton 
St..   B  ston,   Ma^s. 

J.  T.  N^-ye?  Mfg,  <  I',    Buffalo,  N.  T. 

D,   W.   Pratt,  211  and  £L3    Lucas  Aye. 

!:.  ivial  Bros.  Imiaft  Pulv.  Co.* 
M    ladnock   Blk..   Chicag:o.   Ill 

W.     Raymouii      Cn..    Diyton,  0, 
.  ■  ;  .  \ .  > 

Rolilum  Couvej  ill*;  Hi?lt  Cn.,  tS 
Pnrk  llii%v,  Sew  York. 

Jtilian    e^^'h..h    ik    <*■'..    126    Liberty  St, 
•k, 
ildron  tfc  Ci)..  Money,  Pa. 

S  .  .  ,..^..,.  &  Cm..  Wdli^ville,  0. 
<rl;^y.) 

?^turtf*\iiiit  !VfilI  Co.,  Ilurrijioii 
!§iliittr«^,  Bontiiiit  MoHfi. 

Tallin,   Rict^  &  C  i,.  Akron,  O,   (clay,) 

Vulcan  ln>n  Works,   Wflkejiharre,  Pa, 

^Valkf^r   tt    IJllioC.    Wiljningtcn,  Del 

rfca  ^V*illiam,=!  Paiecjt  Cru.'-her  ijt  Pul- 
vniztfr  Co.,  Broadway  and  Monl- 
j^omery  Sts.^  St,   Bonis,  Mo, 

The  W  t*wt  Fulv.  Mneli.  Co.,  230 
TlrontH^ny,  Nciv   York. 

Young- liritman  Crushi-r  Cn,.  Ill  Han- 
cock St  .  Brofiklyti.   N.  V 

CR1.T«itl|l\U    ]i1)l.l,S. 

i:.    IV    AlllM  Co..    Milwaukee,   Wis. 
l^tirle  V.  ilncon,  J[ii%  eiiirycr  UUIk:,, 

i¥4.*%v   York*  M»  Y. 
C.  O.   Bar  Hell  A   1  o*,  4:^-4,%  Ci*iiti?i 

St.,    (levrlnnil.    It. 
Tbe  Bniiiiot   Co^,   Cfintoii.  O. 
llio-.  Cartin'w  Sons.  Allegheny,  Ph. 
Cen.  V.  Crt^^son  Cii,.  IMh  Sl  Allegrheay 

Am.,    Phnadelilili.    Pa..   .Jt   HI   Lll>- 

eity  St.,   New   York. 
Fratt^r  &  Chalmers.  12th  St.  &  Wash- 
tenaw Ave,,  Chieaj^«>,  111. 
Gates  Iron  Work^,  i\^i    tllston    Ave.. 

Chirago.   Ilh.   &  11   Broadway,  New 

York. 
,l4-ffrey   Mfg.  Cn,.  Columbus,  O. 
>i|e|>iiiMi  R.   Kroiii,  li:t-ll5  Plym- 

outli   St.,  Jersey-  City,   7%\  J- 
SrnllV  ]^ouiiilr>    tifiil   Miiehliie  Co-r 

Pitlstniru.   Ph. 
«<liirtf'vJiiit       >il]l       Co«,       llnrrison 

Sifnare,   U  on  too,    .Miimm« 

The  Bueyrus  i'o..     South  Milwaukee, 

WL«. 
H,   W.  Caldwell  it  Son  Co.,  Western 

.\Ye.  &  17th  St.  (lileag^o,  11 K 
Ct»aiiil)orM    llrotlit^rM    Co,,    53il    ^t- 

lM4fiiv     Lnneit.^ior      Ave,,    Pliila-^ 

del  11  it  111,    Pii. 
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[The  Contractors'   Tool  Co.,  118  S.  6th 

St..    Philmlelphia,    Pa. 
I  B.  Flory  MfK.  Co.,  Bangor,  Pa, 
The  Hayward  Co,,  97  Cedar  St..  New 

York. 
Hkkler  Bros.,  Sault  Ste,  Marie,  Mich. 
Industrial   Works.  Bay  CJty,  Mich, 
Lake  City  En^Int-erln^'  Co..  Elie.  Pa, 
Marlon  Steam  Shovel  Co.,  Marlon.  O, 
Osgood   DrtidKt'  Co.,   37  State  St..   Al- 

V/any.  N.  Y. 
John     Souther     &     Co.,   13  Postofflce 

Square.   Boi^ton,  Mass. 
Theo.  Smith  &:  Sons  Co.,  Jersey  City, 

N.  J, 
The     Thew     Automatic     Shovfl     Co., 

Lorain,  O. 
The  Toledo  Foundry  &  Machine  Co., 

Toledo.  O. 


A>iD    Tr^XEt. 
ro.%1.  ABfD 


I 
I 


DRT  KHS— ROT  A  R  V 
— FOH  BRICK. 

S,   H.  AlHfp,   Belleville,   111. 

Tlie  ATiifrimn  Clay  Worktutf  Ma- 

cliliK-ry  C  !».»  lino  riiw,  O, 
Karlp  r.  Rii<*«»ii«   llfiveJiii^j  <t  llUlgr. 

\e*v  TiirU,   ]¥-   V, 
C.  O.   Dart  to  It  A   Co.,  4^1-45  Center 

at.,   CleveUinrl,   O. 
Bethlehem   Foundry    A,    M'^chlne    Co., 

South  Bi'tblehem.   Pa. 
Tike    notiiiot   Co.,   Cauto-n.   f>* 
Clifiiiilii  VH    Itr^llierNi    Cci*»    .1»2fl    Ht,, 

l»t»loiv     l^anfaMter      Ave,,     I'liltn- 

del  phi  II,    I'll. 
Jonathan    Crtng:rs    Si>ns,    115    W,    2d 

St..    Cinclanali,    O.    rbrlek.) 
The  F,  D,  Cummer  &  Sim  Co.  Cleve- 

lantl.  O. 
Fraser     &     ChalmerH,    12th    St.    and 

WaghtfMiaw   Ave.,   r^hicagci,    111. 
Iroquois    Iron    Works.      178     WalsSen 

Ave..    Buffalo,   N.    Y. 
Sti^plien    R.   Kroiii,  lt:i-li:t  Plym- 

tmtli  St.,  Jermey   City.  X,  J. 
Robt,  G.  MctJrinn.  The  Rookery.  Chi- 
cago, 111 
Wtn.    F.    Mosser   &    Son,    Allentown, 

Pa. 
National   Blower  Works,  171  h  St  and 

St.  Pan]  Ave,.  Milwaukee.  Wis'. 
Ruffglej^-C  les     Engintrlng^     Co.,     39 

Cortland t  St..   New  York. 
B.    F,   Sturtevant   Co.,   Jamniea    Plain 

Sitiiion.    lJO^;ton.    Mass. 
Tlic  Turiiey  Ilrier  C«„  Loaliivtlle. 

Vulcan  Ir^n  Works.  Wilkesbarre,  Pa, 
The   \%ei*t    Fiilv.    ^la<*liin«^  Ca..  2i;o 
BrmMUvfiy.  \ew    Vork- 

The  WllUams  Patent  <.:rusher  &  Pul- 
verizer Co,.  Broadway  and  Mont- 
g^omtry  Sts,,  St.  Louie.  Mo, 


IJOll'**.   U  AGOIV. 
l*ordyl*.e   *t    Maruioii    Co»,   IiHllnn- 
ai>€iliii.    lull. 

in  ST  LOLI.KCTCIHS. 

C.  H,  Giffoid  &  Co.,  ia5  N.  yd  St,, 
Philadelphia.  Pa. 

National  Blower  Work?*,  nth  and  St, 
Paul  Ave.,  Milwaukee.  Wis. 

?iordyki*  &  ^loruioa  Cn.,  Inilian-^ 
miollM,  Ind. 

Ho1>ln!4  t'oiivi^yiiii;:  Bell  Cii.,  i:t- 
21  rark  Kom>  Xew  York,  Ti.  Y. 

Spnut,  Waklrcn  &  Co..  Muncy.  Pm, 

15LECTR 1 C       t;  1^:  >  K  R  A  TO  K  S      A\n 
ELE  CT  U I C   311)  II IRS. 

SAN    FRANCISCO,   CAL.— 

BrookF'Follls  Electric  Corpondlon. 
523   Mitislcin    St. 

Caltforniu  Kleptrical  Works.  4(>fi  Mar- 
ket St 

F.    F.   Esgers.  134  Sutter   St. 

El'  ctri<j  Railway  &  Mfrs.  Supply  Co., 
B^IS    Mission    St. 

Electrical  Engineering  Co.*  50J  How- 
ard St. 

General  Electric  Co..  IKtS  Claus 
Spreckles   Bldg, 

Herzog  &   Dahl  U   Main   St. 

Impey  Bros,.  927  Market  St 

J.  M.  Klein  Electrical  Works.  421 
Montgomery   St, 

PhcJIIc  Electric  Motor  Co..  183  Jessie 
St. 

D.  D.  Wass,  ze  E,  South  St. 
Western  Light  &  Power  CO..  5*16  Mar- 
ket at. 

Westlnghouse  Electric  &  Manufac- 
turing Co..  228  Bush,  St. 

DENVER.    COL.— 
Coal  Mm e hi n try  Co..    rd;;!   Opera    House 

Blk. 
Crocker- Wheeler    Co.,    mi     KUtrMlge 

Bids- 
Ekctrieal  Supply  ift  Construction  Co.^ 

421>  iTlh    St 
Film    &    Lr.max.   1»37  CuUls   St 
General   Elertrle  Co.,  305  I6lh  St. 
W^ATERBCRY.   CONN.— 

Waterbnry  Battery  Co..  41  Brown  St. 
WASHINGTON,    D.    C— 

Tanmadst   &   Wlimn,   Sttir  Bldg. 
CHICAOO,    ILL.— 
Aaron.  Electric  Co..  181-183  S,  Clinton. 
Becker   Bros.,   39   W.   Washington. 
C.    C.    Electric    Co.,    S2S    Mon.idnock 
Blk. 
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C<?ntral  iilectdc  C<)..  2i'4-270  5th  Ave. 

Chteagu  EfiiHMn  dt.,  iJit  Adams. 

Commtinwfallh       E  It  c  trie       Co.,       139 
Aduma. 

Eddy    Electric    Mfg.    Co,,    837-3S   Mar- 
mieitL'  Huift, 

Gerit  rul   Kl<^€trii!  Co.,  104"  Monad  nock 
Blk 

Grt'Kory  Electric  Co.,  &4-62  S.  Clinton. 

Holizer-Cabot   Electric  Co.,  IBl  Dear- 
born St. 

Kohier   tSroa.,    1904-12   Fisher  Bldg, 

Milwaukee   Electric  Co..   1808   Flsber 
Bids. 

Northern    K:i«ctrlc    Mfg.    Co.,   »30- 
443    Monadnock    llll<:. 

Roth  Bros.  &  Co,.  SS-it'l  VV,  Jackson, 

Sprague  Electric  Cq.,  609  Fischer  Bldg. 

THumph   Electric   Co,,   13-16   Monad- 
nock  Blk. 
Blk. 

Wagner  Electric  Co,.   1624   Marquette 
Bldic, 

AVestera  Electric  Co..  592  S.   Clinton, 

WcsTtinghnuse    Electric    &    Mfg,    Cu.j 
1230  N.    \\    Life  Bklg. 
PEOHIA,   ll.U-^ 

R,    Lc-ater    Thayer     Co.,     o     Hamlin 
Bklir. 

John  Schneider  &  Co.,  410  Ptjtlon. 

Wethercll  Novelty  Works,  301*  Fulton. 
QUINCY,   ILL.— 

Central  Iron  Works,  M  S.  Front. 
INDlANArOLlS,    IND,— 

Commercial  Ekctric  Co,,  22a)  W,  Mer- 
rill St, 

Indianatiolls  District     Telegraph   Cu., 
la  S.  Meridian. 

Jenney  Electric  Mtg.   Co.,   P.,   C.   C. 
&  St,  L.  &  Belt  Hya. 

Chaa.  W.  Meikel,  122-126  N.   Peiin. 

Fanborn  Ele-tric  Co..  22  K  Ohio. 
LOUISVILLE,    KY.— 

H.   C,    Tafel.   :m'A  M   St 
BOSTQN,    MASS.- 

G.    M.  Aii^ier.   Co.,  64  Federal. 

Bihber-AVlitti   ro..  411  Federal  sr 

Bofiton  EN  rtrk^  Co.^  29  Harrifion  Ave. 

Boshm   Motor   Supplv   Co.,   12::s   Pearl 

at, 

BritiAJiam  Elecn  U    r...,  a  Oliver  Si. 
C.  -Sc  i\  Electric  r,h,  jy  High  St. 
Chase-Shawmut  Co.,  Idl  P.  it  Hill  Sq. 
Walter  H.  Chase,  611  Sudbnry  Bldg. 
S.  B.  Conditt,  Jr.,  &  Co.,  i\:i  Olive. 
Crocker     Wheeler     Electric     Co.,     49 

Federal, 
Edtson   Elt-ctrlc     Illuminailng     Co.,    3 

Head   PI. 
Ell  k iron  Mfg.  Co.,  143  Federal. 
Gentiral   Electric  Co.,  2W  Sunim»:r  St, 
Hancock  E<inipment  Co, 
H.   A.   Holfier.  45  Warren. 
James?  T,.   Kimball,  S3  Btatc. 


XorHiiru    eU-i*irR'a]    Mf|;>    Co.,   03 
111 i  V  e r. 

Frank   B  Idl  on    Co.,    200   Summer,    nn. 

2S. 
Houghton  Seaverna,   200  Summer. 
B.   F,  Sturtevant  Cj.,  Jamaica  Plain, 

near  R,    R.  Station. 
W.   A-   Toppon,   9   Haverhill. 
Weatlnghouse  Electric  &  Mfg.  Co.,  53 

State   8l 
F,    E.    Whitney,  ^B  Sudbury. 
BltUCKTON,   MASS.- 
D.    K.   Carpenter,  37  Belmont  St. 
MUlard  Electric  t^o.,  198  Main  St 
MBDFORD,   MASS.— 
Waterman   &   Chamberlain,    Mtdford 

DKTRiilT,  MICH.- 

Cummerclal  Supi  ly  Co.,   20^  GrlswnM 

Sf. 
iJttruit  Electric  Co.,  47  State  St. 
Detroit       P^lectrical       Exchange,      53 

Gratiot  Ave. 
Dimmer  Machine  Works.     90    Wood- 

liri.i^-e  St..   W.. 
lvJ]«on  Illuminating  Co.,  IS  Washing- 
ton Av. 
i:].£irie  Service  &   Applitmce  Co.,  186 

Ramiolph  St. 
Electric  i3upply  &  En|t;;ineerSng  Co.,  211 

Jefferson  Ave. 
Gardner  Elevator  Co,,  N.  E.  cor.  2lBt 

&  River  ^ts. 
Mlehtgan  Ekctric  Co..  101  Wo^nUvard 

Ave, 
Thomas  Muir  &  Son,  1101  L'nion  Trust 

Bldg. 
OtitJ  Elevator  Co,.  1102  Majestic  Bldg, 
M.  N.  Rowley  Co.,  52  Woodward  Ave. 
Stivit  Bros.  Electric     Co.,     ".9  Farmer 

St. 
Sf  idler  &  Muler  Eli  ctrlc  Co.,  207  Jef- 
ferson Ave. 
Henry  L.  Wtilker.  3  Grlswold  St. 
Wnlverini     Elfctric     <"o..     149    Grand 

River   AV€. 
MINNEAPOLIS.    MINN.- 
^^rnon   Beil  &   Hi  a.  r.fi  S.   3d  St. 
Flee  rical    Engineering   Co,,   24S  Hen- 

ntidn  Ave. 
The    ElPCtrlc    Miiehinery    Cc.^    101   1st 

Ave..   N. 
W.  1    Gray  &  Co..  S02  Sykes  Blk- 
Minneapolis  Elertrlc  &     Constraction 

Co.,   17  S,   4th  St. 
John  Trevor,  30a  rentur>^  Bldg. 
KANSAS  CITT,  MO.— 
Hodg€-Walsh   Electrical     Engineering 

Co.,  701  Delaware  St. 
E    M.  Reed  &  Cn.,  717  DelaiviTe  St. 
ST.    PAUL.    MINN.- 
Electrical    Enpim  erir'jsr     Co.*     311    2d 

Ave. 
George    R.    Morton,    109    Nat.    0.    A 

Bank  Bldg. 
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Northwest  Engineering  Co.,  131  E.  5th 

St. 
Northwestern  Electric,  Co.,  131  E.  5th 

at. 

Roberts-Goss  Co.,   357  Rosabel  St. 
St.  Paul  Electric  Co.,  135  E.  5th  St. 
Triumph  Electric  Co.,  fOi  Globe  Bldg. 
ST.  LOUIS,   MO.- 
The  A.  B.  Electric  Co.,  Turner  Bldg., 

304  N.  8th. 
Columbia    Electric    Engineering     Co., 

915-16  Chemical  Bldg. 
Commercial     Electrical     Supply     Co., 

10a7-1009  Market. 
Crocker-Wheeler     Co.,     641     Century 

Bldg. 
Electrical     Machinery     &     Specialty 

Co..  204-6-8  Franklin. 
Ft.  Wayne  Electric  Works,  818  Lin- 
coln Trust  Bldgw 
General    Electric    Co.,    815-816     Wain- 

wright  Bldg. 
Jenney  Electric  Mfg.  Co.,  638  Century 

Bldg. 
Siemens    &   Halske   Electric    Co.,    116 

Laclede  Bldg. 
Wagner    Electric    Mfg.    Co..    2017-2023 

Locust, 
Western    Electric     Co.,     623   Security 

Bids. 
NASHUA.   N.   H.- 
Manchester Electric  Co.,  42  Hanover. 
Manchester  Heating  &  Lighting  Co., 

1082  Elm. 
CAMDEN.    N.    J.— 

Harry  E.  Morgan  Co.,  216  Federal  St. 
NEWARK,  N.  J.- 
A.  E.  Burland  &  Co.,  200  Thames  St. 
F.   N.  Crane,   179  Market  St. 
Philip  F.   Conroy,  81  Thames  St. 
Cyrus  Currier  &  Sons,  21  Railroad  PI. 
John  D.  Dickson,  88  Jjhn  St. 
[      T.  F.  Dorris,  15%  Mechanic  St. 

Bck  Dynamo  &  Motor   Works.   66  N. 

J.   R.  R.  Ave. 
Electric   Motor   &  Ecyjiimient   Co.,   12 

Beaver  St. 
Heck   Electrical    Mfg.    C'o.,    ^5    N.    J. 

R.    R.    Ave. 
Sommer  Electrical  Co.,  251  Market  St. 
Geo.    Zimmerman,    194    Market    St. 
PATERSON,    N.    J.- 
Sipp  Electric  &  Machine  Co.,  Mill,  cor. 

Van  Houten. 
BUFFALO.   N.   Y.- 
J.  L.  Alberger  &  Son.  G9'>  EUicott  S«i. 
Frank  E.  Averill.  :r>7  7tli. 
Buffalo   Electric   Co..   '2\L1  INnrl. 
Buffalo  Engire  Work.^.   is  IVrry. 
Buffalo    GasoliiK'    Mo^or    ('•>..    Drwitt 

and   Bradley. 
T.  H.  Flach  &.  Sim.   Tn  W.   Cnncsie. 
General  Ekclrlc  c.  ,  t;77  Kllicott  Sq. 
R.  Hoffeld  &  Co..  «;i  <'arr.ll. 
Johnson   &   Gilisoi?.   17«;   Niagara. 
F.  P.  Jones,  126  Franklin. 


F.  P.  Little  Electrical  Co.,  135  Seneca. 
Albert  Mann,  313  Mo'^^ey  Bldg. 
■    Mashinter  Electrical  Co.,  12  Perry. 
McCanty  Bros.  &  Ford,  45  N.  Division. 
New  Motor  Co..  997  ^llicott. 
Noye  Mfg.   Co.,  50  Lakeview  Ave. 

F.  C.  Perkins,  126  Erie  Co.  Blk.  Bldg. 
Charles  Plumb.  47  W.   Swan. 
Power  Installation  Cq^  202  Main. 
Robertson  Electric  Co.,   13  Niagara. 
H.  J.  Sackett,  Builders'  Exch.  Court, 

Cor.  Pearl. 
J.   C.   Sterns  &  Co.,  255  Pearl. 

G.  C.   Woolverton.  444  Niagara. 
COHOES.  N.  Y.— 

Clute  Bros.,  72  Remsen  St. 
NEW    YORK    CITY— BOROUGH    OF 
BROOKLYN.   N.   Y.— 
Columbia  Machine  Works,   18  Fulton 

St 
Lundine  Co.,  321  Flatbush  Ave. 
Riker  Electric  Motor  Co.,  45  York  St. 
Sidney   Green,    90   Pearl   St. 
M.  R.  Rodrigues,  10  Whipple  St. 
NEW    YORK    CITY— BOROUGHS    OF 
MANHATTAN  &  BRONX— 
Conn.    Dynamo    and    Motor    Co..    526 

W.  25th  St. 
Crocker-Wheeler    Co.,    39    Cortlandt 

St 

Diehl  Mfg.  Co.,  561  Broadway,  N.  Y. 
C.  &  C,  Electric  Co..  143  Liberty  St. 
Durbrow     &     Hearnc     Mfg.     Co.,     8 

Woostor  St. 
Elektron  Mfg.  Co.,  126  Liberty  St. 
General  Electric  Co..  44  Broad  St. 
W.    S.    Hill    Electric   Co.,   203   Broad- 

wa  y  • 
Manhattan  Machinery  Co.,  95  Liberty 

St 
Paragon    B^an    &    Motor    Co.,    572   1st 

Ave. 
Palmer  &  Olson,  210  ('«Mitor  Ht. 
Siemens   &   Ilalske    Klfctric   Co.,   100 

Broadway. 
B.  F.  Sturtevant  Co.,  1  Jl   Lilx'rty  St. 
Triumph    Electric    Co..    39    Cortlandt 

St. 
ROCHKSTER.   N.   Y.- 
M aland  F.  Hums.  20  Sprinu:. 
Eureka  Specialty  Co..  14  N.  Water. 
HiRsins-Almstead  Co.,  r)9  State. 
Rochester     pnectrlc       Motor     Co..     3 

Ftank. 
Standard     FJ  ctric     Construction  Co., 

32  N.   Water. 
SCHFNl'y^TADY.   X.   Y.- - 

Gonernl  Kloctric  Co. 
SYTlACrifF.   N.   Y.-  - 
Paul  T.  Hradv.  Jwrj  X'nivt'rsity  Hld^. 
H.    V.    Cameron    Fleet rical    Mft,'.    Co., 

220   X    Clinton    St. 
Fort   Wayn^      Electrical     Works.     717 

Dillaye  Mem.   Hldg. 
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General  Electric  Co..  *M  S-  A.  &  K,\ 

H.  J.  Gorke,  mb  B.  Clin  Ion  St 
Onondaga     Dynamo     L'o.,  2VJf  Wal  on 

SL 
Beards! rn    N,   Sperry.   Shannard,   f  or. 

Xifififiia   St. 

Th^  Akron     Electrical     Mfp.     Co,,   I^ 

Ave,.   SmUh  Akron. 
CINCINNATI.  O.-- 
Bulloek   EH't-lrlf     Mfg,     Co.,    R   Nop^ 

wood. 
Cincinnati  Motor  Co.,  644  W.  Tth. 
Creaghead  Kngineering  Co..  S02  Plum 
CresL^ent  Klectrit  Co!,  :ttiO  Pike  BIdj 
Dtvere  Electric  i;o,.  4^1  Plum, 
Gray  &  Co..  Bia  Elm. 
D.  J,  Hausa.  4m  Pike  BldK. 
Janta  &  I^fist  Klnctrle  Co.,  8m  El; 
The  K.  A.  Kinsey  Co.,  331  W.  4th. 
Laidlaw-Dunn-Gonlon   Co..     Pear]    it 

Plum, 
Bjorttifrn     Klei'lpii":    Cu.    t*t     lliiLtli- 

AfiiK  WiN.,  1M>7  JolitiMtun    llldii;'. 
John  L.  Nownliiy.  10'-  E.  Pear]  St, 
PoBt'dJtiVfr   Kleetric  Co..  :iUi  W  .   ith. 
Queen    City    Electric   Co..    22(»  W.    H]i 

St. 
H.  FJrhter   614  Central  Ave. 


mm. 


R.  J.  Huss^elL  607  Johnston  Bldg. 
A-   L.   SL-hulman.   41   Ptrln   Bldg^. 

rd   Electric  Co..   Pearl  &  EJm. 
lewan    Electric     Co.,     Ti.h   &   Syca- 
more. 
John  A.  Stewart  Electric  Eni^^lneering 

Co..    JSii   Sycamore. 
Ths    Triumph    Electric    Co.,    610   Bay- 
ntilkr. 
CLi:VKEAND.    O  — 
S,    K.   ElUsrtl.  :n  Blacks! one  BIdg. 
El\v»  11-ParRer   Co..    HWG   Hamilton. 
E,  f?,  Ford,  4S  Wade  Bidg. 
Pelton    En»?iuetriTij5    Co.,    1W6    HatnlV 
ton. 
gTrlumpti  Co.,  4S  Wide  Bldg. 
•WcBtlnshause    Mf^r.    Co.,    1310   N.  B. 
lii.iir. 
EitK^in    BleetMt'    ^\^.,    71    Ontrido, 
C(H.Ml  BUS.   O.- 
AiAliews.    Knighl    &    Barnes,    45   W. 

Bucfei'ye  Electric   Repair  W^rJss,  108- 

115  W.    Sprinj. 
T^lrntric   Supply    iSi    Cant-trtJcMun  Co., 

^M    E.    GiU^  St. 
Ks  IS- r  &  Hopkins.  ;J7a  N.  IJiEfh  St. 
lei  Li;  DO.    O.- 
The  h\  Bissell  Cn..  11*5  ,SL  Clair  St. 
Bddy    rf::    McColl,    y^lJ   The   Nasby. 
Williams  ,&  M  ycrs.  p02  Summit  St. 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  best  ideas,  the  most  successful  methods, 
the  latest  news  regarding'  all  contracting  work  in  AmericaD 
cities,  is  information  of  great  value  to  progressive  contractors 
engaged  in  doing  that  kind  of  work. 

That  IS  just  what  contractors  get  ifom  Municipal  Engineer- 
ing Magazine. 

If  they  don't  find  in  the  Mag:a2ine  the  inforrnation  they  want, 
it  will  be  furnished  on  request  to  any  auhscriber.  In  answering 
a  single  question  the  Magazine  often  incufs  expense  greater 
than  a  subscription  amounts  to  for  life* 

This  information  service  alone  is  worth  to  contractors  many 
times  the  -subscnption  price, 

The  subscription  price  is  only  $2.00  per  year.  No  progress- 
ive contractor  can  afford  to  be  without  the  Magazine. 

I  Fim  plen^ied  with  Mimicitjal  Eijp.fiijfH^ring.— d'so.  N,  Smnrdeit,  Side' 
uafk  Viiufi-actro\  Ptitthttttf,  Xfe. 

iNfunicipal  Kn^itvinririij  is  to  niy  mind  the  best  for  meta  employed  in 
ionaicipFil  wctrk.  -..T,  //.  Sfiftth,\,  \Vt:<f  Jio.rhurjt^  Jifanx, 

Mnniripal   EiiijiitrMTlnir   is   worth    it^    weifjlit  in  silver,  —  SnH   Ijofce 


MUNICIPAL  ENGINEERING  CO. 


N».  1  Broadway,  New  rorlc  City,  N.  Y. 


No.  2M  S»uth  Merldtan  St.,  Iiiitlanipoljtf  |itil< 


MAUHIXEHV  AiNU  SUPPLIES  FOR  CEMENT  PLANTS. 


(309 


ERFK,    PA.— 
l%»*y«toin*    Klectrii'    C**.,    Erli^r    l**>- 

PHII^ADELPHJA,    PA.— 
Automatic  Fan  &  Motor  Co,,  14HJ7  Fil- 
L  bert  St. 

ta  C.  &  a  Electric  Co,,  45  N.  7th  St, 
BW.  Cheney  Irwin  &  Co..  1217  Filbert 

F  ^^- 

Crocker-Wheeler     Electric     Co.,     No. 
I  American    Bldgr. 

H   Thos.    If.    EiEilJett    &    Co..    York    and 

■  Pt>fl(s-»ly  Ave, 

^  U'Oll4^r   lt:nKlii««>rIns;    Cu.,   12S'127 
S,    mil    St, 
Edily  t^lec-trle  Mr»,  Co.,  50*1  Coni- 

B  Ethcrinston  Co..  47  S.  17th  St. 

■  General  Elb^etric  Co,.  2W  S.  lllh  St. 
B  Keystone  Electrical  Exch.,  130  S, 
f      Otifton  St. 

J.   A.   Lehman   &  Co.,   liW  S.   Juniper 
St. 
^  Quaker  City  Elec.  Co.,  237  Dock  St. 
^m  Eugetie     L.      RIchter,    1DI4    Columbia 

■  Ave. 

J.  Elliot  I  Shaw  &  Co,,  632  Arch  St. 
Fiwnk   H,    Stewart   &  Cr>.,   35   N,   7th 
St. 
H  R.   C.  Strans.  723  Walnut  St. 

■  Henry  R,   Swope.  120  N.  7th  St. 

■  Wcstin^h»Mig:    Elec.    &   Mfg.   Co.,   7€8 
■^     Land   Title   Bids. 
K»ITTSBURG.   PA.- 

W[  Wei^tin^house  Electric  &  Mfg,  Co, 

■NEWPORT.    R,    1,- 

HT  Lincoln  Hammetl  &  Co.,  32  Mill  St. 

■  Scannlveu  &  Pnttpr,  2i7  Thames  St. 
^HOUSTON,  TEX,-- 

Houston  Plumbing  Co.,  713  Main  St. 
L.  E.  JUller,  U  Main  St. 
MADISON.    WrS- 
^        Kortl4«Tu    Elleetrlcul    Mfjc.    Cit. 
ILWAl  KEE,   WIS,— 
NorilK^rn  Flleclrtenl  MCr.  Co.,  fum 

PnliMt   Bill  14^. 
Geo.  F.  Rohn,  88  Mason  St. 
Ohio   EnglnncrluB  Co,,   KM   New   En- 
gland BldK- 

EI.ECTlllC   I.I1;HTI!VG. 
D*0]ier  IBnjCAifier-rliiu-   Ca..    J^r»-137 

S.   11  til   St..    Philndolplilji*   Fa. 
H:e>'Htoiic   Rlec^trU"    Vn,.   Hrle,   fa, 
W.  N,  Thayer,   New   York   I'Jiy. 
Weatinghouse  Electric     &     Mfg.   Co., 

PUtsburg,   Pa. 

EI.BCTRIC  MACIIiXERY. 

D*Oller  Elnf^Jiii'iTiiiR:   Co..   125-127 

S.  lltb   St.,   PliHiLdirliililn,    I'a. 

Jeffrey  Mfg",  Co,.  Colnmhiij^,  CK 
Keytttoue    F:ie<*trio    Co.,    Crie,    Pa. 
Morse,  Williams  &  Co.,  Trust  Bldg., 

Philadelphia,  Pa. 
Lr.    M,   Runisey   Mfg.    Co..   St.   Loula. 

Mo. 


We»Unghouse   Electric     Hl   Mfg.    Co.» 
Pittsburg,   Pa. 

K  L  iilCT  R 1 C  \\  1 R 1  ^  U . 
D'OUer   Eiii^liii-erJj^ft    Co.,    ia,"5-137 
S.  11th  St.,  Plillii«lel|)hln,  Pn. 

H.   A,  Holder,   4^   WnvTcn  St..   Bui^lon. 

Mft.'^s. 
K«y»tou4?  fclleetTic  Co.,  Krio.  Pa. 
Wf^.«UniL?huiis(-    Electric    ^    Mfg.    Co., 

I'ittHlJury.    Pa. 
Htnry   Kroder,  Kalx  Bldg,.  Pftterson, 

N.  J. 
Morse.   Wlihams  &  Co.,   TtiiJ?i   Blilg., 

Phllad?U>hiH.   Pa. 
.Stnrievzint     MUl       Co.,     Hnrrlj«oa 

ai^iuiire,    Bonton,    MaiiM^ 

KI.EVA'IIX*^^;    MAI  IIIXER V. 

(See    \1j*o  Convt*>'iiiK'    >lnrliiiiery.) 
Tlie  Aiiierii-Jiii  i  iay  Wf»rk.in|^  5fla- 
eiiiDery  C*i..  fluey ruM.  O. 

The     American      Ir?  r-ker     Co.,     Weld 

Bldg\.    Boh  ton,   Mass. 
Cltninlifrn    ltrut1irr»      Co.«   53Bd     St. 

l>oli>t%-    LniicAMlivr     Ave..     Plilln^ 

ild|>litti.    I'll. 
l>*01icr   I'jiiuJiiperijiK-   llo.,    l25-tS7 

S.    mil    St.,    riii  tail  ['I  Philip    Pn. 
TIu?  L^MMtiTfi  Mat>];iiiery   Co.,   StiVF 

llnTcii.  CoiMi. 
A.   N.   Fitzslnimons,   1531  Monad  nock, 

Chicago,  in. 

RIRMlNGIIAM,    ALA.— 

Blrnnln>rham  Machine  &  Foundry  Co., 
E.    Blrmlnfijham. 

Hardlt-Tynes  Foundry  &  Mach,  Co. 

Williamfion   Iron   Co.,   1120  1st  Ave. 
LITTLE    HOCK.    ARIv- 

E.  C.    Wehrfriiz  Mach.   &  Sirpply  Co. 
Wing    Ai   Sl<-phens   i*o, 

SAN    FRANCISCO.    CAL  — 
Baker  ^  Hamilton.  Pine   and  Davis 

Sta. 
W.  T.  Garratt  &  Co..  138  Frernont  St. 
Jack«?on    Byron    Machine    Works,    625 

6lh  St. 
Union   Iron  Works,  222  Market    St. 
DENVER.    COL,~ 
Ball  Engine  Co.,  622  Mining  Exchange 

C.   S.   Burt,  4  Bank  Bik. 

F.  M,   Davis  Iron   Works  Co,,   l^rl- 
mer*  Cor,  8th  St. 

Jeffrey  Mfg.  Co.,  544  Equitable  RIdff. 

Weber   Gaa   &   GasDlfjie   Eng:Inc   Co., 
1713  Wazee  St. 
HARTFORD,    CONN.— 

Pitkin  Bros.  &  Co.,  152  State  St. 
WILMINGTON,    DEL.— 

J,  Poole  Morton  Co. 

Benj.    F,   Shaw   Co, 

Walker  &  Elliott, 
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ATLANTA,    GA.— 

Atlanta  Mach     Works. 

DeLoach   Mill    Mfg.    Co, 

Thos.    b\    Scttzsinger. 

Winshfjj    Math.    Co. 
CHICAGO.    JLL- 

Kdw.    P.    A  His   Co.,   509    Home     Ins. 

Amtfrican  Hoist  &  Derrick  Co..  m  S* 

Canai. 
Alias  Corllas  Engrlnes,  304  Dearb*>rTi. 
Alias  Engine  Works,     cor-   Canal   Sc 

Randolph. 
Ball     Kiiglne     Co..     1536     Monatliiork 

BIk. 
William   Baragiftanthp    IS-uB  W.   Dl\i« 

!^|0I1, 

Btirdeii  &  Sellecic,  48-50  Lakt  9t. 

Brownell  &  Co..  1S4-&G  Washington. 

Buckeye  Engine  Co..  1S49,  2*1  Dear- 
born. 

M,  C.  Bullock  Mfg.  Co..  1170  W. 
I^k«. 

H.  Channon  Co.,  Market  &  Randolph. 

Erie  City  Iron  Works.  M-m  ^^\  Mon- 
roe, 

Erie  Kjiglne»  &   Boilers.  57  S.  Canal. 

Fair  If  an  kM,  Mdme  4St  Co.,  Frank^ii 
lln  an«l  M«>nrcie« 

Fraser  &  Chalmers,  cor.  12th  & 
Washttjnaw. 

Hamilton  Corliss  Engflne  Co..  4C  S. 
S,   Canal, 

Chas.  Kaestner  &  Co.,  241-Gl  S.  Jef- 
ferson. 

Marine  Iron  Works,  Clyborn  & 
Southport  Ave.,  ft  C  St. 

Lildgerwood  Mfg.  Co.,  1510  Old  Colony 
Bldg. 

Phoenix  Iron  Works  Co..  302-4  W.  W. 
Bldgr. 

Rainier  &  Wllllanis,  63  S.  Canal. 

Willis  Shaw,  62S-fi,  N.  Y.  Life  Bldgr* 

Troy  Engine  &  Machine  Co,,  1502 
Monad  nock. 

K  tL  Wachs,  ISS-IC"!  Indiana. 

Chas.  P.  Wit  lard  &  Co.,  49  9.  Canal. 

HJVANSVILLK,   IND.- 

J.  T.  Potey  ^  Co.,  102  N.  3d  St. 

Grote  Manufaftiain^-  Co.,  116  Etllton 
Ave. 

Hell  man  Machini   Wnrks,  127  L-lsi  t^t. 

Perrt  Hola,  l&-m  3d  Ave. 

Maasillon   En|r.   &  Thresher   Co,.   1325 
Main   St, 
INDTANAFOLTS.   IND,- 

Allfree  Engine  Co..  21st  &  North- 
Wf-fitcrn. 

Atlaa  Knit:]  tie  Wopk«,  Cor  l!>tli 
azifl  Mnrtindale. 

Chandler  &  Taylor  Co..  740  W,  Wash- 
ington. 

Howe  Englno  Co.,  cor.  Hillside  & 
Bnyd 


UKivXSPORT,   IKD." 
Bri.li4e  CUy  ConBtnictlon  Co.t  Blddle 

Inland. 

MUNCIB.    IND.-- 
Albert  Carpenter,  72,S  S.  Liberty. 
Cary    Crozler,    W.    Adams,    let.    Cole 
&  Manning^. 

RlCtiMOJ^D.   IND.— 
Giiar,  ^cn.t  &  Co.,  "Washington  Ave. 

.V.   X,   <i[h  St. 
Eviclimund  Machine  Works.  524-536  N. 

lutli   St, 
Jiobini:on  &  Co,,   N.   S.   Main.   bet.  M 

&3d/ 

BURLINGTON,  LV  — 

Murray  Iron  Works  Co, 
KAN.SAS  CITY,  KAN.— 

Kivtrslde  Iron  WorkK  Co. 

LiJinsviLLE,  KY.-- 

American  Machine  Co.,  523  E.  Main. 

W.   E,   Caldwell  .*ii  Co. 

Grainier  &  Co. 
NEW  OHLEANS,  LA.~ 

Unrdner  Motor  Co,,  Ltd.,  The,  Moss 
St..  bet,  at,  Ann  &    Dumaine. 

H.jrrisburg    Foiundry   &    Mach*  Wks> 

Shakes |3eare    Iron    Works,    913    Glrod 
St 
PORTLAND.   ME.— 

J  no.    Lid  back. 

Orr  &  Jennln^. 

Porlland    Co. 

BALTIMORE.  MD.— 

Aniea  Inni  Works,   Equitable  Bldg. 

Kobt.  Poole  &  Son  Co.,  233  E.  Ger- 
man   St. 

Wallace  Stebbin.s  &  Sons,  111  R 
German  St. 

BOSTON,   MASB^T- 
American  Down  Draft  Boiler  Co.,  48 

Consresg   St. 
American    Rotary      Engine     Co.,   113 

De%' on  shire. 
American   Stoker  Co.,   53  State  St, 
Ames  Iron  Works.  S  Oliver. 
Atlantic  Works.   70  Border. 
Babcock  &  Wilcox  Co. 
A.   Bedford,  43  Miik  gt, 
Bertelsen   &   Petersen^  140-146   Bolder 

E.   £.  ^ 
Boston    Hoisting  Co.,   54   Falmouth. 
Boston   Blower  Co.,   Hyde  Park, 
Bra  man,    Dow    &   Co.j^  239-245   Cause* 

way. 
Buckeye  Engine  Co..  17S  De%^onshlre, 
BiK-rkel  &  Co..  38  Union  Park  SL 
Byers    ^    Smith,    loa   Haverhill. 
Henry  D.  Cram,  Powers  St.,  S.  B, 
Joseph  Crowther,  81  Haverhill. 
Cunningham  Engineering  Co..  626  Tre- 

mont  Bldg. 
Cunningham  Iron  Co.,  Fargo  St. 
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F,  H.  Davis  &  Co.,  m  State  St. 

Erie  City   Iron    Works.   5:^  8tate  St. 

Exeter  Macliine  Works,  i'l  uliver. 

Walttr  W.  Field,  117  Main,  Cam- 
brh!g€port 

K.  Lf.  Fitztienry  &  Co.,  36  Charleston. 

Fore  River  Bngiiie  Co.,  Weymoutli, 
Mass. 

Albert  B.  Franklin.  165'li5T  Ft.  Hill 
Square, 

J.  A.  Grant  ^  Co.,  8  Oliver. 

Green  Fuel  Ecariomizer  Co..  53  State. 

Harrisbiirr  Foundry  &  Mchy.  Co.,  6U 
StaLti  St. 

H.  H,  Harvey,  60ti  Attanlic  Ave, 

E,   Hodgf  &  Co,,  IfjD  LiverpooL 

Holtnew  &.  Blarichard  Co.,  39  Charles- 
ton. 

L..  L,.  Halt  &  Co.,  67  Charleston. 

Holt  &  Shaituck  &  Co..  45  Charles- 
ton. 

J.  H.  Houghton,  77  Oliver  St. 

Ingalis  &  Kendricken,  SO  Sudbury. 

Jarvis  Eng:ineerinff  Co.,  61  Oliver, 

Edward  Kendall  &  Sons.  144-17S  Main 
St. 

J.  L.  Kimball,  53  State  St- 

LidgerwtKid  Mfg,   Co.,  77  Oliver  St, 

Lunt  &  Moi5B.  21  S.  Market  Sc. 

Geo.  T.  Mcl^authlin  Co,,  120  Fulton 
St. 

J,  M.  Mason,  SI  Haverhill. 

Geo,  Miles,   162  A. 

Ricbard  Mlnton,  119  Summer. 

Model  Heating  Co.*  512  John  Hancock 
Bldg. 

Wiltiam  Morse  &  Co,,   19  Pearl. 

G€o.  Mullet t.  4  Oliver  St. 

National  Power  Co..  258  Wash.  St. 

New  York  Safety  Steam  Power  Co., 
178  Devonshire. 

Otto  Gas  Engine  W^orks,  19  Pearl  8t, 

Wm.  H.  Page  Boiler  Co..  32  Oliver  St. 

James  H,  Paine  &  Son,  Clayton,  cor. 
Park. 

Chas.  W.  Percy.  212  Summer  St. 

Perrin.  Seanions  &  Co..  57  Oilvtr. 

W.  D,  Phllllp&.  410  Sudbury  Bldg. 

H,  W.  Pratt,  111  HaverhilL 

Rawson  &  Morrlsun  Mfg.  Co..  31-45 
Main,  Cambridge  port, 

A.  K.   Bichmond  &  Son,  571  K.  Bth. 
Blder-Bricsson  Eng^ine  Co.,  239  Frank- 
lin. 

Rldgrway  Dynamo  &  Engine  Co.,  53 
State  St. 

Roberts  Iron  Works,  180-19S  Main  St., 
Cambridge  port. 

Jas.  H.  Roberts  &  Co,,  137  Portland. 

Rotary^  Motor  Vehicle  Co.,  113  Devon- 
shire. 

B.  F.  Sturtevant  Co..  Jamaira  Plain, 
bear  R.  R,  Station. 

Thayer  ic  Co.,  ims  Tremont  Bldg. 


Walker  &  Pratt  Mfg.  Co.,  31  Union. 
Walworth  Construction  &  Supply  Co., 
lOO  Pearl. 
W^esting^houae,   Church,    Kerr   &   Co., 

52  State  St. 
Whlttler  Machine  Co.>  53  State  St. 
BROCTON,   MASS.— 

White  &  Wetherbee,  254  Main  S:. 
CAMBHHXJE,   MASS.— 
Walter  W.   Field.   117  Main  St. 
J.  H.  Houghton,   77  Oliver  St. 
Hawson  ik  Morrison,  31  Main  St. 
PIl*rSFlEL,D,  MASS.— 
J.  \\\   Kirchner.  15G  North  St. 
Robbins,  Gamwell  &  Co.,  68  West  St. 
QUINCY.  MASS.— 

Walworth  Mfg.  Co.,  133  Federal  St. 
DETROIT.  MICH.— 
Aiii«rleitu  illower  Co.,   I400  Rua- 

ael  at. 
John  Brtnnm  &  Co.,  Toledo  Ave.   &, 

24th  St, 
Buffalo  Pitts  Co.,     S.  S.  M.  C,   R.  R., 

W,   ot  Junction  Ave. 
Detroit  Hlver  Gasoline  Engine  Works, 

665  Atwater  St.,  E. 
Dimmler   Machine  Works,     90  Wood- 
bridge  St.,  W. 
Gardner   Elevator   Co,,   21at  &   River 

Bts. 
C.    C.     Woriier     Machinery     Co..    55 

W*oodbrlds:e  St.,  W. 
Wray-AuHtln      Machinery      Co.,      171 

W^oodbrldse  St.,   S.   W. 
MINNEAPOLIS.   MlNN.- 
The  E.  P.  A 11  la  Co.,  41*>  Corn  Exch. 
Crown  Iron  Works,  113  2d  Ave.,  S.  E. 
Minneapolis    Iron   Works,    900   S.    4tk 

St. 
Otto    Gas    Engine    Works.    313    S.    3d 

St. 
J.  G.  Robertson,  532  Guaranty  Bidg. 
Weolf  Valve  Gear  Co,,  912  Guaranty 

Bldgr. 
ST.  PAUL,  MINN.- 
Geo.   R.  Morton.  109  Natl,   G,  A,  Bk, 

Bldg. 
J.  G.  Robertson.  4(»  Manhattan  Bldff. 
A.   L.   Ide     &  Sons,     408    Manhattan 

Bldg. 
Western  Paul  Steam  System  Co.,  13« 

Endlcott  Arcade. 
CORINTH.  MTSS.- 

W.  T.  Adams  Machine  Co. 
KANSAS  CITY,  MO.— 
Weber  Gay  &  Gasoline  Engine  Co.,  4ia 

S.  W.   Boulevard. 
Kansas   City    Elevator  Mfg.   Co.*   115 

W,  lEith  St. 
Otis   Elevator  Co..     ^     N,    T.     Life 

Bldg. 
Riverside   Iron   Works,   Central   Ave. 

&  4th  Si. 
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ST.  LOUIS,  MO- 

Brown^ll     ^     Vo.,     iti     Dayton,     O., 

5fj:^  N.  2d. 
Buckeye  Kngine  ijj0„  Til  Olive. 
Curtis   &   Clk   MtV^     Co..     2201-2,   2211 

Wash  Ave, 
Will.  Elll.suii  ^^t  Sons  Mfg.  Co.,  1020  N. 

Iilrit.   i;jigine   VVorka,   521  N.   2d  St, 
i:xei€?r    Machine    Works.     The,     13U 

Cliemlcal   Bld^r. 
Fnirliniik      Mor«e     i&     Co,t     30'^^ 

\\n»<li.    Ave, 
Houktr  »Steani  Pump  Co.,  1101  N.  2d. 
Hoover,  Owens  &  Renlschler  Co.,  31H 

N.  4th. 
Hpuston,    St  an  wood     *S:    O  amble    Co. 

SU   N.   2d    St 
A.  lu.  Td€  &  Son.  705  Olive. 
Moses  P.   Johnsun   Mch)'.   Co.,   715-717 

N.  2d. 
KitigslancJ  Mfg.  Co.,  1521  N.  11th. 
Missouri  Motor  Co.,  572»3  Vernon  A\  ' 
N,    O.    Nel&on    Mfg.    Co.,    Stli,    B.    i: 

cor.   St.  Charles. 
D.   W.   Prntt,   21U21^  Lucas. 
M.   Runiely  &  Co,,  108  S.  10th. 
L.  M.  Kumaey  Mfg.  Co.,  SO(j-82l>  N.  2d. 
Rums^ey   &   Slkemeler   Co..   519-521  X. 

Main. 
Russell  Ehiglnp  t^o.,  319  N  1th  St. 
St.  Louis  Engine trinfe   &  Supply  Co., 

TOG  Chestnut  St. 
St.   Louis  Uaa  &  Gasoline  Eng  Wks., 

2.^19   S.    2d. 
St.    Louis    Oiiaolhie      Motor     Co.,    824 

Clark  Ave. 
St.    Loula    Iron    Machine    Works,    12+J 

Choteau  Av€, 
St.    Louis   Sleann     Enghie    Co.,    1ft   a 

Commercial. 
J.   A.    Vail.  ;n9  N.   4th. 
OMAHA,  NEP- 

Drake,   Wilwun  ^   WlUSama. 
NASHUA.   N,   H.- 

RoJHns  Engine  Co. 
NEWARK,   N.  X— 
CyruH  <  urr  t»  r  4k  Soaia.  21  R.  R.  Fl. 
Onnlf!  &  KlHiihFirdt,  113  J.  R.  R.  Ave. 
\V,    <;.    &    G.    Oi..uaeld,    N.    5th    & 

t*ros8  StB. 
HeweH  &   Phi  I  lips,   oranse  &    Ogden 

Bts. 
Lamljert   Hoisting     Engine     Co.,     117 

Pioneer  St. 
Kowalewaki  &  RueBeh,  22  Green  St. 
Joseph  S,  Muiidy.  22  Prospect  St. 
George  A.  Ohl  &  Co.,  157  Oraton  St. 
SeynK>ur  &     W hillock,     43  Lawrence 

St. 
Skinner  <fe  Leary,  5.  7  R.  R.  PL 
Watts,  Campbell  Co.,  The.  298  Ogden 

St. 


Ni:\V      YORK     CITY— BOROUGH    t«F 

llHUOKLyN— 

<    -LriiJ  Carlson,   VMf  Ifilh   St. 

Lidijerwood  Mfg.  Cn..  Fool  Dikeman. 

John  W.  Flunkett,  17»l  Huiniiton  Ave. 

South    Brooklyn    St  cam    Engine   Co., 
140  Van  Brunt. 
NEW   YtjRK   CITY,    BUROrGHS  OP 

majs:haitan  and  bronx- 

E.  p.  AUis  Co.,   y&    Liberty   Sl 
Am.   Engine  Co.,  !>5  Lihtrty  St. 
Anus    Iron    Work?^,   Hli   Broadway. 
Ariniiiy;lon    &   Sims.    141    Broadway. 
Atl'is  F:iigine  Wiifkii.  2t;  Curtlandt  St. 
i!^rte  i\  Ifaewii.  Ilnvt'iiiiryer  Blflff« 
Bail   Worj,i   o,,,    12^1   Llheriy. 

BasB    Foundry    &    Machine    Co.,  m 

Broadway. 
J  '-l.n  I  Baggdley,  14  Jtime^  Slip, 
BHXtHt    t:ngine  Co..  lis  Liberty  St. 
Jam.  ^^  Begga  &  Co..  »  Ley  St. 
^  h  ^r!.*^  Ef  hlen,  T:i  Trinity  PI. 
C.   A.   BiTmttr.    I  J}    Liherly   St. 
C.  H.   Brown  &  Cl,   141   Biaadway. 
Buckeye  Engln*^  Co.,  .';n  Cortlamit  St 
A.   A.   CardweiJ,   SlJ  Cortland t  St. 
\N  HUT  Chrli^tie,   519   E.   18th  St. 
I  ^jliunbia    Machine    Works,     S2l     W, 

15ih   St. 
C.   .V    G.   Cooper  Co.,   JC  CortlanJl  St. 
X^aneelot  copies  ton,  3!>  Corllandt  St. 
Doiie*;au   &   Swift,    6   Murray  St. 
J.   F.   iKifTy,  o9  Curtlandt   St. 
EwittK-Essick  Englnii   Co..  (2  Trinity 

PL 
Fl.scher  Foundry  &  Maihine  d.,  141 

Hir>adway. 
I'llvliburM  Steam  Eii^^ine  Co.,  a>  Cori- 

landl  St, 
Frlek   Cii,,   3»   irortlandt   St. 
Gaa  Engine  &  Power  Co.  and  Chsirlos 

"L.  Seabury  &  Co..  50  Broadway. 
E    P.   Hamp.HOn  Co.,  2ti  Cortlandt  St. 
llartne;   Steam    Plant    Equlpnifnt  Co.. 

HI  Broadway. 
W.  F.  Haring,  111  Broadway. 
Hanlsburg      Foundry      &      Machine 

Works.  203  Broadway. 
Hoover,     Owens     &       Rentschler,  39 

Cnrtlandt  St. 
Ibaiston.    Stan  Win  id    &    Gamble   Co., 

li'j  Cortlandt  St. 
Ibivvard  &   Morsio,   45  Fulton  Si. 
C.   W,   Huiit  Co,,   45  Broadway. 
Inttrnatlonal    Power    C*.,    253   Broad- 

wa4". 

F.  W.   Iredell,  2^  Cortlandt  St. 
Lambert    Hoi.stJng      Engine     Co.,   US 

Broadway. 
Lane  &  Bodley  Co..  130  Liberty  St. 
James  Leffel  &  Co..  ^  Liberty  St. 
Leonard  &  McCoy,   11^   Liberty  St. 
Lidgeru^ood  Mfg.  Co.,  9t;  Liberty  St 
E.    H.   Ludeman.   39  Cortlandt  St 
Mc'InioBb.  Seymour    &    Co.,    2fi   Cort- 
landt St 
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J.  D.  Miller  &  Co..  39  CortlamJt  St, 
Monruii  Iron  Works,  814  E,  liJth  St. 
N,    Y.    Central    Iron    Works    Co.,    17 

Park  Row, 
New    Safety    Steam    Power    Co.,    107 

Liberty  St, 
N.   T.    Yacht    Launch   &  Engine  Co., 

Morris   Heiehis. 
Olney   &   Warrin,   36  Warren   St. 
Payne  Co.,   LZO   Ltberj^^   St. 

»  Payne   Englnterlng    Qo.,    120   Liberty 
St, 
Pennsylvania  Iron  Wqrka,  621  Broad- 
way. 
Phot'tilx  Iron  Works  Co,,  15  Cortlandt 

at 
Ridrway   Dynamo   *Sc   Engine  Co.,   149 

■      Broadway. 
Rlffr    Hydraulic    ^ng:ine    Mfg,    Co., 
12ti  Liberty  St. 

J,   h\  Bogers  &  Co..  42  Cortlandt  St. 

P.   H,  &  F,  M.  Roots  Co..  109  Liberty 
St. 

Julian  Schol!  &  Co,.  126  Liberty  St. 

Sheriff  Swlngley  &  Co,,  Ltd-,  120  Lib- 
erty St, 

Shipman  Engine  Co..  13d  Liberty  St, 

Shortl   Engine   Co.,    14^   Liberty  St, 

Stearns  Mfg,    Co..  95  Liberty  St. 

Strnthers,    Wells  &   Co.,  2tj  Cortlandt 
St. 

B,  F.  Sturievant  Co.,  131  Liberty  St. 

J,   W.   SullivHn.  3Hd  Frunt  St. 

Taunton    LucomoUve      Mfg.      t'o,,    26 

I       Cortlandt  St. 
J.   C.   Todd.  'liKi  Broadway. 
Universal  Engine  Co.,  52  Broadway, 
Vessin  Miu  bine  Co.,   !)q  Ubtrty  St. 
E.  H,  WaehB  &  CcT,,  39  Cortlandt  St. 
Watertown   Engine  Co..   38  Cortlandt 

St. 
J.   P.  Wells,   136  Liberty  St. 
WeBtlnghoiise   Machine  Ct».,   2&  CotU 

landi  St. 
Westlnghonse,    Church,    Kerr   &   Co., 

26   Cortlandt   St. 
Woolston  &  Brelr.  141  Bruadway. 
Wright    St?ani      Engine      Works.    90 
W,  Broadway, 
NEW    YORK    CITY,    BOROUGH    OP 
QUEENS- 
Long  L^Hnd  Ma«;hlne  &  Marine  Com- 
stniction  Co.,  foot  East  Ave,  (L.  I. 
City). 
WATERTOWN,  N.  Y.-- 
Brennan,  Hodge  &  O'Brien,  40  Flow- 
er Bldg. 
Watfertown  Engine  Co..  215  Main  St, 
CHARtiOrrE,  N,  C- 

Mecklenbnrg  Iron  Works. 
AKRON,  O.— 
The   Star   Drilling   Meh.    Co,,    145-160 

Washington  St, 
TaplJn,  Rice  &  Co..  :im-40?l  S,   Broad- 
way, 

40 


Webster,   Camjj  &  Lane,  130  N.    I4i^ 

St. 
CINCINNATI,   (X- 

FnijrbJiiikM.  >l«rre  &  Co.,  a  1^7  IVltl- 

iiitt. 
The  E.   A,   Klns4-y  Co,,  3:tl  \\\  4th, 
Howe  Seale  Co.,  The,  129  I^.  5th. 
Wais    &    Hcjos    Punch    &    Shear    Co., 

1422  Plum. 

F.  M.  Wat  kins,  ^am  W,  4(b. 
COLUMBUS.  O.— 

Columbus  Brass  Co.,  94  N,  6th  St. 
W,   H,   Miller  Co.,  The.  31  W»  Broad 

St, 
Potts  Machinery  Co,.  162  N.  3d  St. 
Rarlg   EnKlneering  Co.,   5th   Ave,.   B, 

Alum  Cret^k, 
Weinman    Machine    Works:,    21-23    N. 
Srloto   St, 
FINDLAY,  O - 
Adams   Bros,'     Co,.     The,   421-423  W. 

Main  tl'ross. 
Parshall    &   Till,  1QI\^  S.   Main  St. 
MARIETTA.   O,- 

Wa:erman  &  Detler,  109  Second, 
NEWARK.  'O.— 
Scheidler  Machine  Works,  N.  W,  cor. 
1st   &  Franklin. 
PORTSMOUTH,   O,— 
Jacob  E^* runner.   28  W,  5th, 
Ports,    Foundry   &     Machine   Works, 
W.   ad   &  Jefferson. 
S PRINGFl  KLD.   O.— 

The   O.   S.    Kelli^   Co.,   N,    Limestone. 

t«et.  North  &  Frey. 
The  J  as.   Leffel   ik  Co.,  B.  of  C,  C, 
C.   &  St.   L.'Ry.   bet.  Lagonda  Ave 
nnd  Nelson. 
Trump   Mfg.    Co..   The,    June.   C„   C, 
C,   &   St.   L.     R.    R,   &     Greemnont 
Ave. 
Sl'EUBENVILLE,    C— 

Robinson  &  Irwin,  610  Adams. 
TOLEDO,  O.— 

G,  W.  Heartley,  901  Water  St. 

The    Lozler   Motor   Co.,   filB   Gardner 
Bldg, 

McLin  &  Geek,  cor.  Monroe  &  Ban- 
croft Sts. 
PORTLAND,   ORE.— 

Portland  Iron  Works. 

Willamette  Iron  Works. 
BANGOR,  PA." 

The  S,   Flory  Co. 
PHILADELPHIA,  PA.— 

Armes     Iron     Works,     71S      Fidelity 
Bldg. 

John    Baialey    Iron     Works,     514     S. 
Delaware  Ave. 

Bates  Machine  Co..  631  Arch  St. 

T.   T,  Burchfleld  Co.,  61d  Arch  St, 

Bur  horn     &     Granger,     1004     Glrard 
Bldg, 

P.  P.  Campbell.  E6  Laurel  St. 
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CbttniUerii  Hroit.    to.p   B2ii   St.»   be- 
lo^'  Ijiinva«ter  Aviv 

J,  F,  L'hiisf  Co..  ti:i;;  Arch  St. 

Gt  o.   E.   t'oolfdge,  ^27  Drexel   Bldg. 
Curlis     Entfiiit'    Wks.,      Howard      & 

niinlinKdon   Sts, 
D'OUer    KaiKiReerliier    Co.,    i:£5    S. 

lltb   St. 
Cc^x  &  So[i«  Co.,  215  Ract*  St. 
William     EckboJds'   Sons,     707-1^     K, 

Oirard  Ave. 
Erie  t^lt>    Iron  Wka,.  m  Land  Title 

Bid!?. 
Arthur  Falkeiiham.   109-lfi  X.  22d   St. 
FJschpr  Foundry  ^     MncliJn(»     Wks,. 

SOS  Harr!son  RIdg. 
Fitchburi?:     Sltmm     Kng.     Co.,      lOTil 

Chestnut   St. 
Harrlsbnrg  Foundry  &  Mach.  Wks., 

702  Betz  BldiT. 
John  E.   Holmes  dt  Co..  Gil!  Arch  St. 
Kensington    Engine    VVks.*    704    Arch 

St, 
Lane     &     Bodley     Co.,     333     Phila. 

Bourse. 
John     H*    McGowan,    1420     Chestnut 

St. 
John   H.    Naylor^     Front     &     GIrard 

Ave. 
N.    T.    Safety    St^^am    Power    Co..    IS 

N.  7th  St. 
Aiig:u8t     Nittingcr,     Sr.,     333     Phlla, 

Bourse. 
Philadelphin  Engineering  WorkSr 
Rawson    &    Morridon     Mfgr.     Co.,     tt 

Phila,    Boiirf^e. 
Klder-Ertcsson    Eng.    Co..    40   N.    7th 

St. 
Ridffway   Dynamo   &    Eng.     Co.,     807 

Cinird  BldK. 
William  F,   Riiwfll,  919-2S  Ridge  Ave. 
Julian  St  hoi  I  &  Co.,  611   Betz  Hldij. 
Sciple   Pump  Co..   M^-H  N.  3a   St. 
Snow  Steam   Pomp  Works*.  724  Arch 

St. 
Stmwell-Bierce    &     Smith-Valle  Co  . 

612  Arch  St. 
Chas.  W,   Vail  Vleck,  327  Prexel  St. 
Watson  iV:    M (Daniel  Co..  140  N.  7th 

Bt. 
Westint;h*.iise.  Church,  Kerr  &  Co., 

r.12  fllrard  Bldj^. 
Kohl     Wetherlll    Kt     Co.»    1225     Beta 

PMi,', 
PITTS uaRG,  PA,— 
Brown    Hoisting    &    Conveying    Ma- 
chine Co.,  1112  Carnegie  Bldg. 
PITTS  TON,  PA.— 

Vialcan  Iron  Works,  549  Exeter  St. 
SCRANTQN,   PA.— 
Dickson   MfSf.   Co.,    Prnn   Ave  &  Vine 

St- 
W ILK EB  B A  KB  l-::.    PA ,  — 

Vulcan  Iron  Works. 
WFLLIAMSPORT.  PA.— 
Valley   Iron   W'^orks. 


YOllK,    FA.— 

V.rk   Altg.   Co. 
PK«jViL>i:NC£,   R    1  — 
York    Mfg.    Co,,    Ytjrk,    Pa.;    N,    M. 

Bunn*  N.  E  Agent,  9  Westminster 

St. 
CHARLESTON,  S.  C- 
Bailey-Lebby  Co.*  213  Meeting. 
Cameron  &  Barklcy  Co.,  ItiO  Meeting. 
Charleston    Iron    Works,    123    Pritch- 

;ird. 
.L   W  iniey,  &-8  South. 
Riverside    Iron    Workj?,    Concord,   K 

i-n^l   llBSelL 
Valk    &    Mudrock    Iron    Works,    12-30 

Ha&ell. 
<:OLUHBlA.   S.   C- 
V.   C.   Bradhiim,  1326  Main   St. 
W    fj.  Glblu-s  &  Co.,  804  Gervals  St. 
Palmetto    Iron    Works,    1802    Lincoln 

St 
T'yz^Ts   Engine   Works,     711    Gervais 

St. 
(JREENVILLE.  S-  C— 
Greenville    Machine    Works,      218     S. 

Tiawrence   SL 
I*,  timet  to  Iron  Workx,  4<^2  Rh&tt  St. 
E.\ll   CLAIRE.   WIS- 

Hau   Claire  Mill   Supply  Co..  402  Eau 

Claire  St. 
MILWAUKEE,  WIS  — 
The  Edw.    P.    Atliw    Co.,    Clinton    St., 

bet.   Florida   and   National   Ave. 
The  Filer  &  Stow  ill  Co.,  Becher  and 

Z timer  St, 
Milwaukee  Machinery   Co.    (Inc.),  165 

\V.    Water   St. 
O,  L.  Packard  Machinery  Co.,  133  W. 

Water  SL 
Vilter    Mfg.     Co.,      Clin  ion     St.,    bet. 

Becher  and  LJneeln  Ave. 
TVlpiconsin    Machinery    Co».      125     W. 

Water    St. 
H.  P.  Yale  &  Co.,  90  W.  Water  St. 

EXCAVATOliS. 

(See  aiNo  Dred^efl  a  nil  Shov^elB.) 

M,    Brjatty     &   Sons,     Welland.   Ont^ 

Canada* 
The   Bucyrus  Co..   South   MUwaukee, 

Wis. 
Jeffrey  MIr.  Co,,    Colunabus. 
Hohliiji  Conveyiiiir  Belt  Co.,  13-31 

PavIc  Rovf,  Ke%v  Yorlc. 
FAfVS. 
American     Uloiver     Co.,     DetroHr 

MieU, 
Backus  Mfg.  Co..  174  Penn,  St..  New- 
ark, N.  J. 
J.    B.    &   J.    M,    Cornell,     New    York 

City. 
R  N.  Crane,  179  Market  St.,  NewarK, 

N.  J. 
C.    IL   Gifford   &  Co.,     135  N.  3d  St. 

Philadelphia,    Pa. 
B.   F.  Slurtevant  Co.,   Boston,  Mass. 


MACHINERY  AND  SUPPLIES  FOR  CEMENT  PLANTS.        615- 


I 

I 
I 


I 


I 

I 


L 


MassachusetU     Fan,     Co.,     53     State 

St.    Boston,    Mass. 
NoFilylic   *t   Mnritton  Co<^   ludinn- 

ItllllllMr  liiil. 

L.    M.    Rumsiry    Mfg.    Co,.    BL    Loui», 

Mo. 
BeFmour  &     Whltlock,     43     Uiurence 

St.,  Newark,  N.  J. 
Sonmter   EJectrkal     Co.,     251   Market 
St,.    Ntwark.    N.    J. 

FEKD   PIPHiS. 
Fraser  &   Chalmers.   W.   12th  St.   and 

Washtenaw  Ave.,  Chicago.  IlL 
Vulcan  lrr>n  Wrks,   V^;ilkeabarre,  Pa, 
FEKDERS     FCJll       PEBBLF!       AJfll 

TXlUi:    MlLrLS. 
Kent   Mtll    Cu.,   5  Be;kman    St.,   New 
York,  N.  Y, 

F1>AT   llOXE.^i 
C.  O.  DurtU-'tt  *Sfc  *-0.»  4a-4S  Center 

St.,  Cleveland,  O. 
Nordyke    at    Marnioa,    ludlaunpo- 

Itn,   Ind. 
Reeves  Pulley  Co.,  Colimibus.    Ind, 
Walker  &  Klliott.  Wilmington,  Del, 

FOUGIXGS. 
Bethleliem  Foundry  ^  Machine  Co,p 
S.  Bethlehem.  Pa. 

GEIARIMG. 
E,    F.   Allia  Co..    Mllw^aukee,    Wis. 
C.  O.  Bar  tie  tt  Jfe  Cc  43*45  Center 

St.,  ClcTeltind,  O. 
Baum'a    Brass    Sc    Moflel    Works,    312 

3d  Ave.,   Newark,  O. 
Bethlehem   Foundry   &   Machine  Co., 

South    Bethlehem,    Pa, 
Brown    &     Sharpe    Mfg.    Co.,    Provi- 
dence. R.   L 
H.  W.  Caldwell  &  Son  Co.,  Western 

Ave.   and  17th  St.,   Chicago.   Ills. 
J,   B.  &  J.  M.   Cornell,  26th  and  11th 

Ave.,   New  Tttrk. 
Geo,    V.   Cres,son   Co.,  ISth   and   Alle- 
gheny Ave.,  Philadelphia,   Pa. 
DCNlg^e  MfK  Co.,  MlMbawakfi^  Iitd. 
Falls  Rivet  &  Machinery  Co.,   Cuya- 
hoga Falls.  O.,  ana  5I0S  Fulton  St., 
Naw  York. 
Fraser  &  Chalmcrts,  W.  12lh  St,   and 

Washtenaw  Ave.,  Chicago,  Ills. 
General     Electric     Co„     ScheneciadF* 

M.    T. 
Gleason    Tool    Co.,    10   Brown's    race, 

Rochester.  N.   Y. 
Hill   Clutch   Co.,   Clev-?land,    O. 
Holmes  &  Blancharrl  Co.,  39  Charles- 
ton St.,   Boston,  Mass. 
Holmes  &  Blanchard  Co.,  ^  Charlea- 

town.   Boston,   Mass. 
Horsburprh   &  Scott.  Cleveland,   O. 
The  Jeffrey  Mfg,   Co.,  Columbus,  O. 
E,  D.  Jones  &  Sons.  Plttstield,  Mass. 
Jones   &   Laughlin,    Ltd.,    Pittsburg, 
Pa.,   New  York  &  Chicago, 


L^ne  &  Bodley  Co,,  Cincinnati,  O. 
Geo.   T.   McLiautblln   Co.,   IZO  Fulton 

St.,   Boston,   Maes. 
Morse.  Williams  &  Co.,  Trust  Bldg.p 

Philadelphia,  Pa, 
NordyUe  Jt    Mapmon   Co,,   Indlaa- 

npcillH,  Ind. 
J,  Noves  Mfg.  Co,,  Buffalo,  N.  Y. 
A.  Plamondon  Mfg.  Co.,  B7  S.  Clinton 

St.,  Chicago.  III. 
Robert  Poole  &  Son  Co,,  Woodbury 

Sta.,  Baltimore,  Md. 
Reading  Foundry  Co.,   Reading.  Pa- 
Reeve.*?  Pulley  Co.,  Columbus,  Ind. 
Chas.   Ross  &  Son  Co.,  16-20  Steuben 

St..  Brooklyn,  N.  Y,;  233  E.  German 

St.,    Baltimore,    Md, 
Sprout.  Waldron  &  Co,,  Muncy,  Pa. 
Vulcan     Iron     Works,     Wllkesbarre, 

Pa, 
Walker  &   Elliott.   Wilmington,  Del. 
I¥e1>i»ter    Mffir.    Co.,    tOTS    W.    loth 

St.,  Cliicaso,  111. 
T,   B.   Wood's   Sons,   Chamberaburg, 

Pa. 

GRATE  BARS. 

Bethlehem    Foundry   &  Machine   Co., 

S,   Bethlehem,   Pa. 
Fraser  &  Chilmers.   W.  nth  St.   and 

Washtenaw  Ave.,  Chicago.  111. 
Li,    M.   Rumsey   Mfg.   Co..   St.   Louia^ 

Mo. 

GRBASia  CUPS. 

Reeves  Pulley   Co.,   Columbus.   Ind, 
Ruf^lun  CtmveylMg  Belt  Co.,  18^21 
Pnrl£  It«Ti ,  Wew   York. 

fi  RINDING    MACl 1 1 N  CRY. 

<Si?e  filNO  Pwlvc^rlzerB.) 

The  Aiii«?ricou  Clay  Worltlnip  Ma- 

elLlnery  Co.,  Biicyrns.  O, 
Bethlehem    Foundry    &    Machine   Co., 

So.  Bethlehem,  Pa, 
Geo.  V.  Cresson  Co..  18th  St.  and  Al- 
legheny   Ave.,    Philadelphia.    Pa, 
Norilyke   &    lUartuon   Co.,    IndlAit- 

niftollM,   fiiii. 
Rockwo«d     Mfg.     Co..      Indianapolis, 

Ind.  (clay) 
Sprout,  Waldron  &  Co.,  Muney,  Pa. 
Whltney    Foundry     Equipment      Co., 
Harvey,   111,   (clay.) 

GRIT   MILLS, 
ICmiip,  {Tli*iB»  FroBBer  &  Son),  Iffr 

Gald  St,»  New  York. 
SturtevRiit     Mill       Co.,     Hcu'rl«ott 
Saoare,  BOBtou,  Miuia. 
GllIlOJilONS. 
Ifordytce    ^    llaruion    Co.»    ladlaiL- 

npolla. 
Reeves  Pulley  Co.,  Columbus,  Ind, 
Walker  &  Elliott,  Wilmln^on.  DsL 

HAN  GBR  S. 
C,  O,  Bartlett  &  Co.,  43-45  Center 
St.,   Cleveliind,  O. 


HOW  TO  HELP 
BUSINESS 


In  plans  for  building  up  business 
reputation— really  the  first  essential 
step — and  for  getting  business,  the 
best  hetp  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  them  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  t!ie  help  you  need — it  is 
the  kind  that  wlW  do  more  for  you 
than  all  other  at  less  expense. 

W^rite  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — if  we  can 
we  will  tell  you  how»  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering:  Co. 


See  Wliat  Others  Say 
About  Our  Service 

Wim  Jln  AdvifftlieniBnt  Did 
In  Tin  Dtyi 

Chlcmj^n,  llh,  Nov.  24,    ii>oi>. 
ncmlciiml  En^ineerlntr  Co. 

Gentle m«ii:  Last  month  we 
placed  an  advertisement  In 
your  riqgaa^lne,  which  ap- 
peared for  the  lirst  time  In  the 
^November  number,  and  which 
jffmve  us  the  benefit  of  your 
advittice  informatinn  hutleUn 
.service.  Prom  this  butletiu 
we  obtained  mtorniatlon 
which  led  to  the  sate  of  two 
of  our  concrete  mlxins:  ma- 
chines, within  ten  days  after 
the  advertJ^Kinent  first  ap- 
peared. 

We  are  much  pleaded  at  the 
prooiptness  with  which  re- 
turns have  been  realized,  and 
hep  to  evprese  our  appreci- 
ation of  your  nat^ajElne  b.6  an 
advertising  medium,  and  also 
tbu  ifreat  help  which  your 
bulletin  service  has  proved  to 
u* .     V  ou  rs  very  truly, 

McKELVEY  CONCRETE 
MACHINERY  CO. 

Owi  Job  Thai  More  Than  Re- 
paid  Them 

Chicago,  111.,  Oct.  ji,  1900. 
The  fiunlcipal 

Engl  nee  ring  Hagazine^ 

Dear  Sir&:  The  first  o(  Jan- 
uary last,  we  placed  an  ad- 
veFtisement  in  your  JlaK^- 
zine,  and  also  sub.scribed  to 
»ame.  Believing  that  credit 
should  be  eiven  when  due^ 
we  desire  to  write  and  advise 
you  that  we  have  securedt 
through  the  advance  Infor- 
mation on  contemplated 
work,  very  valuable  Infor- 
mation to  us  the  past  year, 
and  In  lact,  we  have  secured 
through  your  flagazine  one 
|oh  of  which  we  knew  noth- 
ing before,  which  more  than 
repays  us  for  the  cost  of  the 
advertisement. 

In  our  business  we  are  de- 
sirous at  all  times  of  securing 
recommendation  Si  for  our  ma* 
terial  and  feellni^  that  possi- 
bly you  have  the  same  desire 
in  this  line,  we  write  you  as 
above.  II  this  is  of  any  serv- 
ice to  you  you  are  at  liberty 
to  make  use  of  it. 

Yours  truly, 

THE  CLEVELAND  STONE 

CO. 

r  Stgrnedj  C.  W.  Walters. 

Western  Agent. 
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Bethlehtm  Foundry     &  Machine  Co., 

&,  Bethlehem,   Pa. 
H.    W.   Caldwell  &  Son  Co.,  Western 

Ave.  &  JTth  SL,  ChJcaRo,   HL 
ChnnilirrJi    Hrim.^     7*'2*l     St^     belovr 

liatieiiKtfM'       Avf.%     Plilladcliihtn, 

Pa. 

Fraser    H^    Chalmens,    \\\    12th   St,    & 

Wash  t  til  aw    Am?.,    il'lihaKo,    HI. 
Hill  (^u:c"h  Co.,  Cleveland,  O. 
The  Jeffrey  Mfg,  Co.,  Columbus,  O. 
Nordyk**    A:    Mnniion   Co*»    Indinti- 

itpoliHt    Ind. 
Reeves  Pulley  Co.,  Columbus,   Ind. 
Chas.   Ross  &   Son  Co..  1520  Steuben 

St.,   Brooklyn,   N,  Y. 
Walker  &  Eliott,   VVilmin,^ton,  Del. 
\ireti«>itt-r    M¥t€,    Co.,    H*75-1007    W. 

IStli   !Ht»  ChJensTo.   III. 

HKA'l  ERS, 
Aiiierlcnn    Bliiiivfr      Co.,      Detroltf 
ailcli. 

Buffalo    FurKe    Co.,    Buffalo,    N.    Y., 

and  26  Cor  Hand  t  St.,  New  York. 
Contractnra'   Tool  Co..   118  S.   eth  St„ 

Philadelphia,   Pa. 
National    Blower    Co.,    17th    and     St 

Paul    Ave,,    Milwaukee,    Wis. 
New   Yt>rk    Blower   Co..    Bucyrus,    O. 

3S  CDrtkimii  St.,  New  York. 

B.  F.  Sturtevant.  Jamaica  Plain  Sla* 
tloTi,    Boston,    Mas^r, 

HOISTIPTG   MACHINERY. 

American  Hoist  &  Derrick  Co,,  904 
Hennen   Bldg..  New  Orleans.  La, 

IQarle  C<  Bacon,  Hoveiuej'vir  Bldip. 
New  York,  N.  W 

C,  O.  Bartlett  »«:  Co.,  43-45  Center 
Srt.,  Cleveland,  O. 

Bordi^n  &  Sc^Ieck,  48--SCI  Lake  St., 

dlH-HKO,    111, 

Brown     Hoistingr    &     Conveying    Co., 

Cleveland,    O.,   and   Pittsburg,   Pa. 
Contractors'    Plant   Mf^-   Co,,    Bojiton, 

Mass. 
DodK«  Mfsr*  to.,  >llMlia^Taka,  tnd. 
Til*!  Knatern   Mac^liinery   Co.,   NeiPT 

Haven*   Conn. 
Exeter  MEiehEnp  \Vi  rks,  1311  Chemical 

Bide.,    St.    Louis.    Mo, 
The  S.  Fbiry  Mfg,  C?..  Bangor,  Pa. 
Praser   L»it    ("hilmers.  ^6S   Washtenaw 

Ave..  Chicago.  111. 
Geo.    L    Fritz    Foundry    &    Machine 

Co..  200fi  S.  M.  St.   Louip,   Mo, 
Gordon   Fiiurnlry    A^    IVJaehln*    Co. 
The    C.    S*    Htirri«H    Co,,  Rome,  N,  Y. 
The  Havw  ird  Co..  07  C'd.ar  St..   New 

York,   N.    V. 
Houi^er    Elevator    Co..    314    E.    Water 

St.   Syracuse,    N.   Y.   . 
Howard    Iron    Works.    Chicago.    Cor. 

Granger,    Buffalo,   N.   Y. 


Ingersoll-Sergeant   Drill   Co.,   Boslonp 

Jeffrey  Mfg^.  Co.,  Columbus,  O. 
Mo??s    P.    Johnson    Machinery    Co., 

715   N.    2d.    St.    Louis,    Mo. 
Kaltenhach    &    Griess^   1618    William- 
son   BIdg,,    Cleveland,    O. 
Kansas    aty   Elevator   Mfg.    Co.,    115 

W.  13th  St..   Kansas  City,   Mo. 
KeyMtone  K  lee  trie  Co,,  E3rte,  I*a. 
TJdserwood  Alfg.  Co.,  m  Liberty  St. 

New    York.    Boslon.   Mass.,    406   Ca- 
nal St.,  N*^w  Orleans. 
Lord,   Bowler  &  Co..   39    Center     St., 

Cleveland,  O. 
Volnty   T\".    Mason   &    Co.,    Lafayette 

St..   Newport,    K.    I. 
Geo,   T.   McLanthlin   Co.,   120   Fulton 

St,,  Boston,  Mass, 
Nordyke    &    Marnioii    Co.,    Imdlan- 

aiioIlN,  lud. 
Otis    Elevator     Co.,    112     Church    SL,  , 

Buffalo.  N.  Y. 
D.   W.   Pratt.     211     Lucas     Ave,.   StJ 

Louis,    Mo. 
RantiAnic   &   «^niith    Co.,   17-19   mU 

m.,  Brooklyn,  N,  Y. 
Hand   Drill   Co,.   ITO  Broadway.   New 

York,   Monadngck  Bldg.,   Chlcagro. 
Riverside   Iron   Works.    Central   Ave. 

&  4th  St.,  Kansas  City.  Mo. 
Roktnn  CouveylnjJT  Belt  Co.,  13-21 

Pflrk  Roiev,  fi^rv  York. 
L.    M.    Runnsey   Mfff,   Co.,   806   2d  St, 

St,  Louis,  Mo. 
Weber  Ga^  &  Gasoline  Eneine  Co,, 

413  S.   W.   Boulevard,   Kansas  City, 

Mo. 

HOPl'HRS. 

WebHter    Mfj^.    Co.,     H*75-lO0T  TV. 
lath   St.,   ChleaKo,   111. 

KILNS,  ROTARY. 

Tin?  Ani«*rlcan  tlay  Working:  Mn- 
cliinery  Co.,  Hnt^yriiM.  O. 

Bethlehem      Foundry      &      MachlneJ 
Company,  South  Bethlehem,  Pa. 

The  Bonuot  Coniiiauy.  Canton,  Q^ 

Fraser  &  Chalmers,  12th  &  W'ashte 
naw  Ave.,   Chicago,   and  SO  Broad- 
way, New  York. 

Gates    Iron    Works,    Elston    Ave.    & 
Bloomingdale  Road,   Chtcajro,  ni. 

Wm.    F,    Moaser   &   Son,    Allentown» 
Fa. 

Reeves   Pulley   Co..   Cohimhus,    Tnd. 

F.    L.    Smldtli    «&    Co.,     etc     Mniden 
Lane,   Neiv  York. 

Vulcan     Iron    AYorks.     Wllkeaharre, 
Pa. 

LI\1\C;  FOR  MII.NS. 

F.    li,    Smidth    A    Co.,    Uii    Maiden^ 
Lane.   Nef.'   York. 
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Stowe-Fuller  Co..  Superior  Bldg., 
Cleveland.  O. 

LOCOilUlTlVlOS,    NMALL,    ' 

Baldwin  Ixjconauiivir'  Worka,  500  N. 
Broad   St.,    PhJladetphla,    Pa. 

W,  J.  Carlln  Co,,  IjtwJs  Block.  PR  ta- 
bu rg-,   Pa. 

Jeffrey  Mfg.  Ca*.  ColumbuB,  O. 

Arthur  KoppeJ.  68  Broad  St»,  New 
York. 

C.  W.  Leavltt  &  Co.,  15  Cortlandt 
St..   New   York.  ^ 

H.  K.  Porter  Co..  531  Wood  SL  ^ 

Stearns  Mfg.  Co.,   Erie.   Fa. 

Vulcan  Iron  Works.  Wilkes t)arr€,  Pa, 

Westlnehouse  Electric  &  Mfg.  Co., 
Pittsbyrg,    Pa. 

LVHRICATORS. 
Rablnfl  Convf'yliiff  Belt  Co.,  1S->21 
Pnrlc  Row,  New  York. 

L,    M.   RuiTiBey   Mfg.   Co,,   Bt.   Ixiuls, 

Mo. 

MAGNMrrs. 

Steiilien  R.  Knim,  113-115  FlriU'- 
oiitli   St.,  Ji^raer  City,   N.  J. 

Ifordyke  ^  Marmon  €o.,  Indlem- 
npolfji.  Incl  . 

Sprout,   Waklron  &  Co,,  Muncy,  Pa. 

MIJ^CHANICAL  DRIFT. 
(See  nlnn  DlowerN.) 
j%nier1cjiii     llJiiiver      Co.,      Hetroltf 
JHleh. 

The     Aniprlian     Stoker     Co.,     Weld 

Hldg.,   Howlfin.   MfiBS. 
C.    H.   f afford   .St   Co..   1S5   N.   3d   St. 

PhlMdelphifi,   Pn. 
National    Blower    Work.<*.      17th      St, 

&  St.  Paul  Ave,.  MUwavikee,  Wis. 
B,  F.  Stiirtevant  Co,.  Jamak-a  Plain, 

Boflttin,   Mass, 

MKCHANICAL  STOK1i:H§. 

The     Ameiiiiiu     iStoker     Co..     Wdd 

Rldg.,  Biis(..u,   Mass. 
The?  Brtbe< hU  .^   AVlleox  Co..  29  Cort* 

landt  St.,   Ni  w  York. 

TVIIVEmS  FOR   CE^fliBrT. 
Max  F.  Abbe  Mfg.  <'o..  2 is  Broadway, 

Now  York. 
Alexander     Iron     Wurks.      Syracuse, 

N.   Y. 
Tlie    Ilonnot   Co.,    rmiloii.   €>. 
W.  D.  Donning,  Syriu  u-hc.  N,   T, 
Hfonljke   A    Marmon    ^  ii.,    [ndlnn- 

apoIlN,  Ifiil. 

MORTAR  COLORS. 

Thomas  ATouldlnfi^  Conif»any,  1007 
Chamber  of  Comment?  Bhlg,.  Chi- 
cag'o,    III. 


Saniu-]   t^abot,  70  Kill>y   St..   BoBton, 

Wm.  Wirt  Clarke  &  Son.  115  Gay 
St,.  Baltimore.  Md. 

Cleveland  Iron  Ore  Paint  Co.,  Cleve^ 
land,    O. 

FlHke  &,  Co.t  164  Devonshire  St.,  Bos- 
ton,  Mass, 

S,  H.  French  &  Co,  York  Ave,,  4tli 
^^   >  allowhill  Sts.,  Philadelphia,  Pa. 

Rossi e  Iron  Ore  Paint  Co..  O^dens- 
biirg.  N.  Y. 

dias.  K.  Weeks  &  Bro,.  542  W.  14th 
St.,  New  York. 

0¥^RHI:AD  TRACK. 

New  Jersey  Fonndri^'  &  Machine  Co,» 

J6  Cortlandt  St.,   New  York,   N.   Y. 
O,    L.    Styebtier    Iron    Works,    162   3d 

St,,   Long  Island  City.    N,   Y. 
WUcox  Mfg.  Co,,  Aurora,   III. 

PACKERS, 
Eiamard    &    Leas    Mfg^   Co..    Mollne, 

HI. 
C.  O.  Hnrtlett  Jk  Co.,  4.^-47  Center 

St,  CI t'V eland,  O. 
W.   r>.  inmtMnp:.  Syracns^e,  N.  Y, 
The    S     lIow<^«    Co,.    Silver    Creelc, 

N,  Y. 
The    Invincible     Grain     CI  (finer    Co.» 

Sliver  Creek.   N,   Y. 
A'ofdylcC'    ^&:    Moriiioii    Co.,    Imllnii- 

niinlJM,   Inil. 

PEHRLIOS, 

Tlie    11a  \    r.    Alilie    >rf»^.    f  o..    220 

Rrondivay,  Svv^    V*irl%. 
Tilt*   II  on  no  I:  Co.,  CiiiKoti,   O. 

Robert      Delarae     &     Co.,        Dieppe. 

Franc*. 
Krtipl»t'  <Tlio«.  PrOMwer  &  $t«in),  15 

Oolil  SC  Sew  I'ork.  N,  V. 
Johti    .Mcahncy.    SI     Fullon    St..    New 

Yiirl--.    N,    Y. 
Cluiltnir    Thornu.    lt«>oni    5,    Floor 

K,      If.      Y.      Prod  II  ee      ExcliOiiK'ei 

NeiT  York. 
F.    L.    l»]olfltti    <fr     Co.    mi     !^fntden 

Ijune,  Ti^w  York. 

B.  Volf^t,  138  :ilnldi'u  Lnne,  Xew 
Ynrk  City, 

peibrle:  .utIjLS, 

(See  hImo  Bnll    IHIIh.  Ttilie   :ii|llii.) 

C.  O.  Barnetl  &  Co.,  4:U45  Center 
St.,  ClevelAod^  O. 

Bethlehem   Foundry  &   Machine  Co., 

So.   Belhlfhem,   Pa. 
Tlie   llontiut  Co^,  Cp:i]  taiAf  O. 

PICKS. 

Cohtr;iel.irst'  Tool  Co.,  IIS  S.  Gth  St., 

Phll,nh']phia,   Pt\. 
Nonlykc-^   A:    Mnrnion    Co.,    InJian- 

ApoltK,  Ind. 


[ACHINEI 


tNDSUPPLIES  FOI 


mm 


E.  F.  AlUs   Co.,   Milwaukee,  Wis. 
Itorilen  A:  Scllec'k  I'o.,  4S-5<*  Lrake 

SI.,  CliIeit«;o,  II U 

Buhl    Malleable    Iron    Co,,    Detroit^ 

Mich, 
H.  W,  Caldwell  St  Son  Co,,  Western 

Ave.  &  17t!i  St,.  Chicago,  111. 
Cole  Mfg,  Co.,  Lakeport,  N,  H, 
Geo.  V.  Cresson  Co,,  HI  Ldb^^rty  St, 

New   York;    ISth    St.    &   Allegheny 

Ave.»  PhlladelphUi.  Pa. 

F.  M.  Davis  Iron  Works  Co.,  Den- 
ver, Col. 

Ooilice  limits.  Co.,   MiatiJtvviika,  lud- 

S.  11th  St.,  FhlladelphitL,  Fa. 

Fails  Rivet  &  Machinery  Co.,  Cuya- 
hoga Falls,  O.,  iitia  226  FultoQ  St., 
New  York. 

Fraaer  &  Chalmers,  W,  12th  St,  & 
Washtenaw  Ave.,   Chicago,  111. 

Hill  Clutch  Co,,  Cleveland,  O, 

Holyoke  Machine  Co.,  Holyoke,  & 
Worcester,  Mass, 

Jeffrey  Mfg.  Co.,  Coltimbus,  O. 

Jones  &  Laughllns  (Ltd.),  Pittsburg, 
New  York  &  Chicago. 

Kerxtuuc'  Kleetrlc  C«.,  Elrie,  Pm* 

Link  Belt  Eiiffineerlne  Co..  Nice- 
town,,  Fhlladtiphia,  Pa,,  &  49  I>Qy 
St..  New  York. 

Link   Beit   Machinery   Co.,    Chicago, 

m. 

Geo.    T.    McLanthlln   Co..   120   Fulton 

St.,  Boston,  Mass. 
Nordylci?   ct    3'lariuoii    Ct».,    I  mil  a  u- 

apoliii,  lull. 

Norwalk   Iron    Works   Co.,    So    Nor- 

walk. 
Robt.    Poole   &   Son   Co..    Baltimore, 

Md. 

Reeve?   Pulley  <^o.,   Columbus,   Ind. 
Rubins  roitvt'yJiiK  UfH  Co.,  13-21 
Fai?l<  Rn>v,  Xew  Vnt^rk. 

Wm.  Sellers  ^  Co.  (Inc/K  ItiiHt  Hamil- 
ton  St.,    Phlladel|)h3a,    Pm. 

Walker  &  EUiulU   WilmitiglHU.  Del.' 

Ik^'eliHter  Mr«.  Co.,  unr*  W.  l.^th 
l»t.,  Glilcnso,  111.,  38  Dey  St.,  IVc-tv 
Yarlc. 

Weller  Mf^.  Co.,  US-126  North  Av^., 
Chicago.  III. 

Wlckes   Bros.,   Saginaw,    Mich. 

Wolf    Co,.    t::hiimbersburir.    Pa. 

FIG    MILLS. 

(See   aliio    Brick    iMacblJicry. » 

Tile  Rtinfiiit  Co.,  Canton,  O. 
Chaml)eri»    llroM,    Co..    52d    St.,    hi'- 

loiv     l,ani"»iitev     Ave.,    Fhtlndel- 

pliia,   Fa. 

E.  M,  Fn  c.s*3  &  Co..  Gallon,  Ohio, 


FltLLl^YS. 

American    Tu  :    &    Machine    Co.,    im 

Beach,    Boston.    Mass. 
Aulirnan   Co.,    Can v on,    O, 
C.  O.  Bai'tfett  &  Co.,  43-45  Center 

St.,  Clevelnna,  O. 
Bethletiem    Foundry    4;    Machine   Co., 

So.    Bethlehem,   Pa. 
H.  W.  Caldwell  &  Son  Co.,  Western 

Ave.   and  nth  St.,  Chicigo,   OL 
CkaiitlierH  Bros.  Co,,  52d  at.  belovr 

fjautiamtor    Av^,,      Fliiludelpfata^ 

Pa. 
Geo.  V.  Cr-eason  &  Co.,  18th  and  Alle- 
gheny Ave.,   Philadelphia.   Pa.,   and 

141  Libi^rty  St..  New   York. 
Cfowell   Clutch   &   Pulley   Co.,   West- 
field,  N.   Y. 
Dod^e  Mt«.  Co.,  Ml«liawalca,  lad. 
The  EJimtern  ]llai;1ilnery   Co.^  Netv 

Ha-lT'ea,   Cuiiii. 
Exeter      Machine     Works.      Plttston, 

Pa. 
Falls  Bivet  &  Mchy.  Co.,  52  Purchase, 

Boston,   Mass, 
Eraser    &   Chalmers.     W.     12th     and 

Washtenaw    Ave,,    Chicago,    Ills. 
Hill  Clutch   Co.,   Cleveland.  O. 
Jamt'B  Hunter  Machine  Co.,  70  KiJby 

Room  67,   Boston,  Me^ss. 
Chas,  .T.  Jager  Co.,  174  Hl^h,  Boston^ 

Mass. 
The  Jeffrey  Mfg.  Co,,  Columbus,  O. 
W.  A.  Jones  Foundry  &  Machine  Co., 

58  S.  Jefferson  St.,  Chicago,  111. 
Jones   &   Laugrhllns,    Ltd.,    Plttf^hurg-, 

New  York  and  Chicago. 
Geo.    F.    MeLauthlln   Co.,    120   Fulton 

St.,  Boston,  Mass. 
^ordike   *&    ninrinou   Co.,   Indian- 

aiH>lfM,  Ind. 

A,  Plamondon  Mfg.  Co.,  5»  S.  Clinton 
St.,   Chicago,  Bl. 

B.  Po^slc  &  Son  Co.,  BaUiniore,  Md. 
Reevts  Pulley  Co,,   rolumhus,   Ind, 
HoblnN  Conveyliifir  Bf-lt  Ca.,  13-21 

Park  Ro^v,  Ne^T  York. 
Chai*.   Boss  &  Son   Co.,  H5-20  Steuben 

St.,  Brooklyn.  N.  Y. 
Sprout,  Waldron  &  Co.,  Muncy,  Pa, 
TTnion  Machine  Co.,  Worctster.  Mass. 
Walk*^r  &'  Elliott,   Wilmington,   Del. 
WelJNtf'r    MtK.    Co.,    tiH5-1<>07    W. 

ir^tli   St.,  Clifcnnro  lit. 
Welfer    Mfff.   ro.,    US-Vlit   North    Ave., 

ChicHgo,   III. 
T.   B.  Wood's    Sons.     Chambersburg, 

Pa. 

FlTLVIlHI/.imS. 

(See  alMii   l^riodini?   >1at*1ilHery.) 

Max    F.    Abbe   Mfg.    Co  .    218    Broad- 

way,  N^w  York, 
J,    B     .Vising    Ci.,    75    Guernsey    St., 

Brooklyn.  N.  Y, 
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Tht^     American     Stok^^r      Co..     Weld 

Jtltlj;.,    BtKsti.iu   Mas.*. 
AntiiTsoti        Foundry       &       Maehlne 

Works.    An-l-ii^osi,    Ind.    <Cta>/t 
C.   O,  Itiirtli'tl  A:  tt>.,  •tS'l5  1  enter 

St,,  ri I' VI- In  ml,   1>. 
iturili'ii  A   S*aR*ek  Co.,  4H-50  l.flke 

St..   VUivai^it,   III. 
HrmlN-y    I'ril  V4'r!?tt*r    €o..    !*2    !«tiit« 

St-i   IlnNtim.   llriMM. 
TJic   ftniiniit  Co.,  Canton,  O. 
ClianilierH    BrotliprN    Co.,    S2tl    nu 
Uolovv     LniipaJvter      Ave-,    Plilla- 
det|ii|iiit.   I'fi. 
J,  i\  Clark,   Box  525.  Atliinta^  Ga. 
C.    H.   Gilford   &   Co,,   Mgr,,  136  N  3d 

St..    Fhi!ad*-lphla,   Pa. 
The  Hriywani  Co,.  97  Cedar  St.,  New 

York.  N.   y. 
Tbp  Jenrvy  Mfg,  Ca.,  Columbus,  O* 
Ktnt    Mill   Co.,   5  Bw'kmati   St.,    New 

York.  N.  Y. 
»tei»lii*ii    li.   KroiH.   113  PlFniouth 

•*t.,   Jemej    CHy,    N.   J, 
Km  tip   rrtiopt.  FriiHMer  JKr   SwtO,   15 

(iolfl  St.,  Nc-iv  York,  7i.  Y. 
Geo.   T.   McJLauililin   Co.,   120   Ftalton 

St.,  Boston. 
M,     A.     Nebel.     14     Dunham     Placf. 

Brooklyn.  N.  Y,   (Clay). 
Newark      Pulvtrialng:       W^orkF.       132 

Pansalc  S*  ,   Newark.   N.  J. 
Bleiiell    Mf«-    Co.,    14»    lln>fi«lii^n> , 

New  York,  K.   V. 
Raymond  Impact  Pulveriser  Co.,  Mo* 

nadnoek  BIk.,  Ch!cag:o,   III. 
C.    W.     Raymond     Co,,     Dayton,    O. 

(Clay). 
Reaves  Pailey  Co.,  Columbu?*,   Ind, 
Rolilna  Conve^'lnfif  Belt  Co.,  tii^Hl 

Pnrk  Mow,  Itfew  York,  ?l.  Y. 
Sbmz-O'Nel!   Co.,   MlniiearMillH,  Minn. 
F.    L.    Smid«k    Jt    Ca..    (Kl    :i1iiia«n 

I^atip^,    Bfeiv    York. 
Slt'd  man's      Foundry       <St        Machine 

Works,  Aurora.  Ind.  iclay)^ 
B,  F,  Sturtnvant  Co.^  Boatoii,  Mass. 
Sturteviint      MilJ      Co,,      Hnrrfiton 

Sf|URr«.    Ilo^iiin,  HIumm. 
Walker  iV    [:Ui«»[t.  Wll  mine  ion,  Th^h 
Xl  «'Mf    I'nlveriKliiu      ^ItivUiiic      Co., 

-::o  nroitdvriiy,  \t*\%   York. 
WHherill   BeparfiUni^:    «'o.,    HO   Ferjcju- 

san,   Newark^   N.   J, 
The  Williams  Patent  Crnshcr  it  Pul- 
vc^rixpr    Co,,    Broadway    and    Monl- 
Komery,  St.   Ijouis,  Mo. 

PCMFS. 

T}iv    IniPrlrHn  Clay  \\t»rkiii*i   >lii- 

fliliifry   Co.,   Ilocyriis*.  O. 
The  Bfinnot  Coni|iiiny,  I/no  too,  O. 

PrnB^T    Ai    <'li;ilin<  rs,    \V.    iLlLh    St,    ^ 

W^asYitt^naw  Avr..  Chicago,   ill. 
Keyntone  B31eotric-  Co.,  Erie,  Pn. 


gtUwt  11-Bierce     &     Smith- Valle  Co., 

1  Myt^jn,   O. 

aHARRY  3IACHI>KIIV. 

M.     C.     BuUoek    Mf^.     Co.,     1170    W. 

Lake   St.,    Chlca^'o,    in. 
The     Ex*  li-r     Machine     Works,     1311 

CheraJc.il   Bldg:.,    St,    Louis,    Mo. 
H.   H.   Harvey,     W^i     .\tlantlc     Ave.. 

KDJitrin,   Mass. 
Iiij4«-rsoh-St"rgt!ulit  L>rill  Co.,   Boston, 

Mass, 
Mo>*rs   P.  Johnson  Mchy.   Co..  71&-17 

N.  M,  St.   Louis,  Mo. 
Lord,    Bowler    &    Co,,    :9    Center    St„ 

Cleveland.   O. 
D.  W.  Piatt.  2ll-lii;i    Lucas    Ave..    St. 

L.Ki1:4.    Mo. 
Kami   iirill  Co,,  ISll   Chemical  Bldg., 

Si.    Limis,   Mo. 

IIA[],!S. 

New  Jersey  Fuundry  Jk  Mn thine  Co., 
20   Cortlandt    St  .    N^w    York. 

KKFAlll      I'AHTS      FtlR      CEMEST 
MACIllXFwHV. 

H4^[]kl-!iem    Foundry    &    Machine   Oo», 

S.  Bethlehem,  Pa, 
Fraser  &-   Chalmera,    W.   12th  SL  and 

%Vaahti  HEiw    Ave,.    Chicago,    lUa. 
Walker  ^   Elliott.   Wilmington,    Del. 

ROCK  DRILLS, 

Edwanl  P.  .\llls  Co,.  ^Jiiwauket.  Wia, 
and  511*,+  Hume  Inr^urance  Bldg,,  Chi- 
cago,  lU. 

Ingeraotl-Sergeant  Drill  Co.,  Boston, 
Mass. 

Wm.  IlaAfHstahl,  Slfi  E  2d,  Cincin- 
nati. O. 

JaeksiKri  Drill  &  Mfg:.  Co..  1756  Lari- 
mer  St,,    Denver,    Cal. 

Moses  P.  Johnson  Mchy.  tro,.  7l&-n 
N.  2d. 

The  E.  A.  Kinsey  C\,  Xi}  \V.  ilh, 
Cincinnati.  O. 

Art  1 1 1]  r  Kirk  &  Son  Co,,  910  Du* 
4in  n»e  way,   Pittshurg,   Pa. 

New  Era  Electric  Drill  Co.,  1763  Blake 
St..    D*fnv€r   Col, 

D.  W\  Pratt.  211 -K!  Lucas  Ave.,  St 
Louis,    Mo. 

Rand  E>rlll  Co..  New  York  City. 

L    M.  Rumsey  Mfe  Co.,  806-820  N.  2d. 

Geo.  H,  Sampson,  147  Pearl,  Boston, 
Mass. 

ROLLKR    MILLS. 
(See  al»o  PnlveriBerii.) 

Fraser  &  Chalmers,  \V.  Llth  & 
Washtenaw  Ave.,  Chicago,  111. 

Gates  Iron  Workw,  Klielon  Ave,  & 
Bloomingdale  Road,  Chicago,  III. 
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^iteitheti  R.  Krcinu  11*1-115  I'lyiii- 
on*b  St.,  Jrr»fy  Cil>,  \,  J. 

Narilykf  A  Ma  rill  oil  Cii.^  Iiiilinn- 
npuliH,   Ind. 

Raymnnd  Bros',  Jnipat  t  Pulverizer 
Co.,  1402  Monadriock  Block,  Chi- 
cago,   III. 

KOPGi   Dill  VETS. 

Aultman   Co.,   Canton,   O. 

Barnard  &  Leas  Mfg:.    Co.,     MoHne, 

111. 
C.  O.  Bnrflett  t/L   Co^  4a-44S  Center 

St.,   CJevetnnd.  O, 

A.  T.  Brown  &  Co..  Elizabeth,  N.  J., 
&  25  Dny  St.,  New  York. 

H.  V^\  Caldwell  &  Son  Co.,  Western 
Ave.  &  X7th  St.,  Chicago,  llh 

Do«titre  MffiT,  Cc»..  nilMliawaka,  Ind. 

HIU  Clutch  Co.,  Cleveland,  O. 

JefTn^y  Manufacturing  Co.,  Colli m- 
bua,  Ohio. 

Link  Belt  Machinery  Co.,  cSth  & 
Stewart   Ave.,   ChlcJipo,   111. 

Norilykc'    A    Mnrninn    Cn,f    Inillnn- 

'  npoliii,  Ititl. 

Reeves  Pulley  Co..  Columbus,  Ind. 

B.  F.  Starr  &  Co,.  Baltimore,  Mki- 
WeltMter  MfK,  Cc*„     Ui7r*-inU7     \V. 

15th   St.,  Chlcajfti,  111. 
Weller  Mfgf.   Co.,  lls-lr^O  North  Ave., 

Chlwigo,   111. 
T.    B.    Woods'    Sone,    Chambersbiirg, 

Pa. 

SCALES. 

Boril^a  ^  .Selleck,  48-50  Lake  St., 
ChlLJii^u.   Ill, 

Cook  Weighing-  Mac  hluc  Co.,  Sellers- 
burg,   Ind. 

Tlie  KnlrbuukH  Co.^  :tlJ  Uratiil^ 
wny,   7Ve%\    Vork,  W   Y. 

SCOOPS, 

Central  Stampln/jr  Co.,  25  Cliff  St., 
New  York. 

The  Contractors'  Tool  Co.,  118  S.  6th 
St.,   Phllarlelphla.  Pa. 

HusBey.  Benns  &  Co.,  TAd.,  Pitts- 
burg, Pa, 

Noriiyke  A:  Mnriiiiku  Cci.,  Indlan- 
aiioIlM,    I  lid. 

St.  LouiiJ  SiamtiiiiK  Co,,  St,  Luuls, 
Mo. 


S C R  lOE !V  1  \G    !»1  AC H 1  IS  BH  Y , 

EU&rle  C.  Bnroitt  Iliiv«*ijit?5  er  Blilgr** 

Nc*w   York.   \.  Y. 
C.  O.  Hnrtl<'tt   A   Co.,  4^-45  1  <^iiter 

St..  ClcTelanil.  O. 
Tlie  11«*niiot  €i>..  Ciiiiloii^  O. 
T.  W,  Curmichael,  Wfllsburg,  W.  Va. 
Ditnlap      Mfgc.     Co.,    BliiciiiiliiKton, 

111. 
Fraser      &      Cbalmerw,    12th    St.    and 

Washj*naw    Avf...    Chicago,    UK 
Gates  Iron  Works,  Chicago  and  New 

York, 
The  Jeffrey  Mfg.  Co.,  Columbus,  O, 
K«nt   Mill   Co.,   5   Bee^man   ftt.,   New 

York.  N    Y. 
Stephen   R,    Kroiii,   113-113  Plym^ 

unth   SC,  Jf  rmry   City,   N.   J. 
Nor*^vke    *1    ^Ijiritioti    Gu.t    linlliiu- 

niiollH.  lud. 
St  iirte  vin.il  f      Mill       Co.,     HnrrUon 

StfiinrcN  BoHtoii,  MnHM. 
W.   S.    Tyler  Co.,    Cleveland,    O. 
Wnlker  it   Elliott,    Wilmington,   Det 
W&Sitc^rn     Whi..^eled    Scrap  r    Co.,    Au- 
rora, III. 

SEPARATOnS. 
The  Itoiinot  Co.,  Cftnton,  O. 
JVffrey    Manufacturing      Co,,    Colum- 
bus,   O. 
Kent    MIU      Co.,      5     Beekman,    New 

York.   N.   Y. 
Stephen  R,   Kroni,    11:^-115  Plym- 
outh St..  Jeraey  City,  N.  J, 
Nordyke   dt    Mnmtoii   Co.,   ludlnii- 

apolJA,  liifi. 
Sinrtevuut      Mill      Co,,      llarriMont 

Siiuurei,  BoMton,  Mnmn, 
SHAFTING. 
American   Pulley  Co,,  1*4  Wash.   St., 

Chicago,  IlL 
American   Tool    &     Mchy.     Co.,     109 

Beach  St.,  Boston,  Mass. 
C.  O.  Bart  let  t  ^j^  Co.,  4:i-4(S  Center 

St,  Clevc-lnnd,  O. 
Bethlehem   Foundry^  &   Machli^e  Co,, 

S,   Rethlehfm,  Pa. 
H.  W.  Caldwell  &  Son  Co.,  Western 

Ave,,    Chlcujyro. 
ClinniherM    Bron.    Co.,    ft2il    St.,    he* 

low   Loiic-ni»ter     Ave.,     Phlliidel- 

l»rla,  1*11. 
Chicago  Flexible   ^nlt   (^o.,  ir.S  llu- 

rriri  St,.  Chicago,  111. 


FOR  SCREENING  CEMENT 

The  PERFECT  CLAY  SCREEN  is  just  as  applicable  as  II  is  for 
clay.     Over  100  now  in  use.     ^'^."fe-P^    For  part icuhrs  address 


DUNLAP   MFG.  CO. 


tloomington.  III. 
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Com  pressed  Steel  Shifting  Works, 
3US  DorehesttT,    Bost<j[j,   Mass. 

Co-operative  Foundry  Co.,  S.  W. 
cor.  Coneress  &  5th,  Detroitt  Mich. 

Geo,  y,  rre-,s?OM  i"o,,  l^ih  &  Alle- 
ghany Ave.,   Detroit,    Mich. 

Daly  «&  Anderson,  51  S.  Ciinton,  Chi- 

UtlgO,    111. 

F.  H.  Davis  &  Co.,  53  State  St, 

EL  A.  Di.urto,  50-56  S.  Clinton.  Chi^ 
cag-o,  IIL 

Dfid^e  Mf^  Co.,  MlMhawfllca,  IiLti., 
Idfl'OH  S.  CUntuti  ^1.,  Clilcat^o, 
111,;  137  Purelintte,  Uottton,  Man*. 

J.  B-  Duttoii,  1026  Sixnten  Av<j..  De- 
troit,  Mlcb, 

Fainnouni  Machine  Co.,  210ft  Wood 
St..  Philadelphia, 

Falls  Rivet  &  Mchy,  Co.,  50-54  Fur- 
chase  St.,    Boston. 

Dana  Fitz  &  Co.,  110  North,  Boston, 


Arthur  C.  Harvey  Co..  115  Purchase, 
Boston,    Mass, 

Hill    Clutch    Co.,    Cleveland,    O. 

G.  &  A.  Hudson,  226  Arch  St.,  Phila- 
del»hia.    Pu, 

Holmes  &  Blanchani  Co.,  39  Charles- 
ton,   Boston,    Mags, 

L.  K  Hon  &  Co.,  t57  Sudbury,  Bos- 
ton, Ma  an. 

E.  F.  HoUKhtnn  &  Co.,  240  W.  Som- 
erset  St.,    Philadelj:>hla. 

J.  Hunter  Mchy.  Co..  70  Kllby  St.. 
Boston,  Mass, 

The  Jeffrey  Mfg.  Co.,  Columbus,  O* 

Milwaukee  Bice  Mnehinf-ry  Co..  lOri 
W.  Water  St.,  Milwaukee,  Wis. 

Geo.  T.  McLaulhliu  Co..  120  Fulton 
St..  Boston,  Mass. 

Wtfrdylce  &  Mnrnion  Co,,  TtKlinn- 
ntioltN,   liiil. 

Purvis  Machinery  &  Iron  Co.,  South 
&  Water  Sts.,  Philat^elphlrt,  Fa. 

Beeves  Pulley  Co.,  Columbus,  Ind. 

J,  &  G.  Blch,  120  N.  6th  St.,  Phihi- 
delphlfi,   Vii. 

J.  Roberts  <t  <'o,,  137  Portland,  Bos- 
ton,   MilHS. 

Roberts  Pmo^-  &  Son  Co.,  Woodbury 
Sta.,  Baltimore,  Md.;  233  E.  t^r- 
man  St..  Baltimore,  Md. 

HitliiiiM  Convey  litA  ilelt  Co,f  13* 
ai  Pnrlc  Row,   >imv  YotU,  U.    V, 

Charles  Ross  &  Son  Co.,  16  Steu- 
ben St.,   Brooklyn,    N,   Y, 

D.  M.  Rumsey  Mfg.  Co.,  St.  I^ouls, 
Mo. 

Seelye  Mfg.  Co.,  Ill  T.lncoln,  Boston, 
Mass. 

Sprout,   Wsildron   &   Co.,   Muncy,  Pa. 

Chas-  A.  Streliuger  &  Co..  110  Bates 
St,.    DetroM.    Mich. 

Walker  &    Klliott,    Wilmington.   Del. 

T%eTi«ter  Mffs  Co.,  I075-1079  W* 
loth  St..  Chlc'nKO,  III, 


James  Vocum  &  Son,  145  N.  2d  St,, 
Philadelphia,   Pa. 

SHBAVE3  \vhe:e:ls. 

Uodiffe  >Jfg,  Co.^  ]IUMli»%viika,  Ind. 

Frastr  &  <;balmers,  W.  12th  &  Wash- 
tenaw Ave.,   Chicago,   Jll. 

Jeffrey  Manufacturing  Co..  Col  urn- 
bus,   O. 

Gro.  T.  McLauthlin  Co.,  120  Fulton 
fcjt.,   Boston,  Mass. 

Hordyke  A  Marino n  Co,,  Indlan- 
-     ai>o1|H,  Ind* 

Reeves  Pulley  Co.,  t:olumbus,  Ind. 

Lfc  M.  Rumsey  Mfg.  Co.,  St.  Louts, 
Mo. 

Walker  &  Ellifjtt,    Wilrnlngton,    Del. 

SPMUD    RICC:VLATOHS. 
D'Oller  I^iiirin«eritis   Co,,   12S-127 

a.  lltli  ^t.*  Pbl]ad«lphtn,  Pa, 
KLeyntoii?  Ellectrie  C<>„  ICrl*»  Pa. 

Reevas  l*ull  y  Co.  t;  >lunibus.  Ind. 

SPOl.TI.'^iG. 
DodRf^  Mis,  Co.,  ]^]tMliii.wak:a,  Ind, 

Fra»er  &  Chalmers,  VV,  I2th  St.  & 
Washtenaw  Ave.,   Chkago,   111. 

Walkir  &  Ell U  11,  Wilmington,  llfl. 

\irebflter  !llfK,  Co.,  1075-lttttT  W. 
mtlL  HU,  Clilcaifo,  IIL 

SPROCKET   \VII£^ELS. 

CO,  ]l»rtl€*tt  4^"  Co.,  43^5  Center 
m,,  Clt^^-eliiud,  O. 

TEethlLbem    Foundry    &   Machine   Co., 

S.   Btthlehem.   Ph. 
II.   W,    Caldwell   lVI;    Sun   Co.,   Western 

Ave.    and    ITlh    Bt  .    Chicago,    III. 
Dodife  yiifs,  Ca.,   HlNlia^vnlca,  Ind, 
rtu    Jeffrey   Mff?.   I'u  ,.  Columbus,   O. 
.\ordyke    &    Marmon    Co.,   ludlarU- 

niiollMi,    Ind. 
ltt-LVi!4  Pulley   t^K,   Columbus,    Ind. 
Walktr  &    Elliolt,    Wilmington,   DeL 
^VeUfiter    MfiT,    C«»,.    UIT5-1097    W. 

16th   St.,  Chif^^nuo,   ill, 

STACKS. 

The  Contractors'  Tool  Co..  US  S.  6th 
Si.,    Philadelphia,    Pa. 

Fra*er   &    Chalmers,    W.   12th    &    Wash- 
tenaw Ave.,  t?hicap,o.  III. 

Vulcan  Iron  Works,  Wilkcsbarrc,  Pa, 

STBAM  TRAPS, 
An»erlc>nn  Blo\vi-r  Co.,  141  Broad- 
way,    Tie-w     York,       alao       1550 
Manitiette  ltlil|Ji,»  Clilca^o. 

STRUCTrRAI-   IROn  A  WD   STEKL. 

Bethlehem  Foundry  &. Ma  chine  Co.,  B. 

Bethlehem.    P«. 
J.    B.    &    J.    M.    Cornell,    New   York 

City. 


MACHINERY  AND  SUPPLIES  FOR  CEMENT  Plij* 
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Groton  Bridge  &  Mfg,   Co,.   Groton, 

The  Structural  Iron  ^,ateel  Co.,  Bal- 
timore, Md- 

Wlsconsln  Bridge  &  Iron  Co.,  Mil- 
wan  k<2e.  Wis. 

SULPHATE  OF  LIMK. 

J.   B,   Kinff,   I  BroEidway,   New  Tork. 

S  DPERHK  ATBR  S , 

The  Babe  Lick  &  Wilcox  Co.,  2»  Cort- 
landt  St.,  New  Tork. 

Si:PPLIES. 

Bethleh-em   Foundry   &   Mfichioe   Co,. 

S.   Bethlehctn.   Pa. 
noUlufi  CfmveTluK  Belt  Co.v  i:J-Sl 

Park  Row,  Ifeiv  Y&rk. 

SWITCH  BOA  II  OS. 

8,  mil  St.T  Plii  lad  pill  Ilia,   Pn. 
Keyfltone    Electric    Co.,    Krle   Pa. 

I  TAtll.l*iS. 

Tlie  Amerieeiii  Clay  Working:  M«- 

eliiiicry  €  o.»  Uneyrus,  O. 
Tlie  Boiinol  Co.»  Cniiton,  O. 

TESTINt;   MACHINES. 

Tlie  Fttlrbnnkj*  Co.,  ail  Broad- 
wn-j,  .\.  Y.;  lO  Usiit  !^l,.  Biiltl- 
inore^  MU.j  iUH  Cnmil  «*.,  Xew 
OrlefiiLM,  Lu.;  I^IO  Slniu  St.,  llut- 
falo,  N.  W:  3G4  Oromliv«>,  Al- 
bany, K,  V.J  TOl  Arcli  81..  Fhilft- 
d^liiliiat  Fa,;  !*«  ^*l  Ave.,  I'itlH- 
bttri^T  i'li.^  ^1^  Pciirl  St.,  llo**tOii, 
Ma»if.$  749  CriiiK  .St.,  Montreal, 
CunniliL;  14*  Greiit  Kiisleru  St,. 
Lrondou,   liJiiic^laiid. 

^^ulrlfjiiikN,  ."Wor»«-'  Jt  Co,,  ClfcicnKO, 

T.  Olden  &  Co,.  5U0  N.  ISili  St. 
Bleble    Bros\    Testing    Machine    Co., 

1424  N.  9th  St.,  Philadelphia.  Fa. 
Wm.  Stllers  &  Co,.  IfiOO  Hamilton  St., 

Phlladelphiii,   Pa. 
TIGHTENERS,   BELT   AND  ROPE. 
C,  O,   Bnrtlptt,  43-45     Center     St., 

Clevoltiiid,  O. 
Fraser  &  Chalnn  rs.  W,   12th  St.  and 

Washtenaw  Av  .,  Chicago.  III. 
Hordyke  &    Mormon   Co.,   I»dl»ii- 

aiioIiM,  lud. 
Reeves  Pulley  Co-.   Columbus,   Ind. 
W  ilker  1^   IClliott,  Wifming:ton.  Del. 

TIPPLES. 

The  Aullmaii   C.>-k.   Canton,   O. 
£^rle  C.  H«*^oi»,  Hovonit^j'er  ttldff. 
Kew  York,  K.  Y, 

Jeffrey    Manufacturing^    Co.,    Colum- 
bus, O. 


TOOLS  FOR  CKMEXT  WORKERS. 

The  Con  true  tors^  Tool  Co.,  US  S. 
6th  St..   Philadelphia.  Pa. 

Ideal  Tool  Co,,  Indianapolis.  Ind. 

Isaac  Commons,  River  View  Heigh ts, 
Hamiltrm,   O. 

Rannoiue  «!t  Smith  Co.,  17-1 »  Mh 
St.,  Brooklyn,  IV.  Y. 

Orr-Loek<>tl  HHrdiviiri-  Co.,  50 
Stfitt*   St.,    CliicfiKo,   inll. 

TOOLS    FOR    TESTINti    €E\1ENT. 

Tlic  Palrl»«nk»  Co,,  all  II road- 
way, W.  Y. 

TRANSMISSION    PLANTS   ELECTillC, 

D'Olier  Engineering  Co,,  135-127 
S,   lltk  St.,   Phiiaaclplila,   Pa, 

Jeffrey    MannfacturinR:    Co,,    Colum- 
bus,' O. 
Keyidtono  Eleetrie  Co.,  Brie,  Pa. 

Reeves  Pulley  Co,,  Columbus,  Ind. 

TRUCKS. 

Borden  &  Selleck  Co.,  48-50  Lake  St., 

Chicago.  IlL 
Fairliank!»     Co.,     311      llrottdwn.y, 

New   York;     Plilli^deliiliia,     Pn.j 

BoMton,    MnttM.i     Unltlniore,    31  d.; 

Alliany,  N.  Y.;  New  Orleani*,  Ln.j 

Biiflfnlo,  N.  Y.J  Plttwlinrg:,  Pa, 
1-X  M.   Freese  &  Co.,  Gallon.  Ohio. 
Howe  Scale  Co.,  Rutland.  YU 
Kilboiirn  &  Jacobs  Mfg.  Co.,  Colum- 

bu,  O. 
L'lnsting    Wheelbarrow   Co.,    L.anslng, 

Mich. 
Nordykf    *Sr    TLiriiioa    Co.,    Indian- 

aiiolfK.   ind. 
Riehle    Bros.    Testing    Machine    Co., 

Philadelphia,   Pa. 
Tueker  &   Dorsey  Mfg,    Co,,   Indian- 
apolis, Ind. 
Variety  Machine  Co.,  Warsaw,  N.  Y, 
R.    W,    Whitehurst    &    Co..    Norfolk, 

W.  Va. 

TI  BE  1111.1*8, 

(See  nlj*o  Piilveri*er».> 

The   Max     F.     Abbe     Mfg.     Co.,   220 

Broadway,  New  York. 
The  Bouuot  Cifniimny,.  Canton,  O, 
GnttK    Iron    Works,    HIl«ton    Ave.    & 

Bloomin^dnle  Rond.  Chicago,  111. 
Krupp,  Fried.  (Thos.  FroHser  &  Son), 

15  Gold  St,,  N.  Y. 
F    ,L.    !«inildtli    Jt    Co..    nn    ^1  allien 

Liine,  Neiv  York. 

i:\DER   RCNNKR  MILLS. 

Nordyke   &    :iltiroiou   Co.,   Indian- 

n|H>ti»,  Ind. 
Stuitevniit       >lill      Co.,      lijirrltiolk 

Sqiiare,  Boston,  ]lla»(i. 

Walker  &  Elliott.   Wilmington,  Del. 


aSi         DIRECTORY  OF  AMERICAN  CEKENT  mDUSTRIES. 


an    J 


l¥AGO?i9.  m^K    ^^^-   ^'    MeLaughiin    Co.,    120   FuUon 

!VoriI>ke   JL    MurnKiii   Co..    Infllnv*  St.,    Boston.   Mciss. 

ii|KiU».   I  nil.  ^^^.  Jersey  Foundry  &  Machine  Co., 
WIKK  ROPF:  ^^  CorElfindt  St.,  New  Yurk,  N.  Y. 

JtlTrev     Manijlacluring    Ca.     Colum-  Jrordyke  &    Mitrmon    €n„    Iiifltao- 

buf^.  n.  ni»oli».   I«d. 

Mac  aribtr  &  W1i\  te   Rope  Co..   21  S.  L,   M,    Riimsey   Mfg.    Co.,    St,    Louis, 
Canal  St.,  Chicago,  111.  Ma. 


It  is  Our  Business 

TO  liCUP 

Your  Business 

IF  YOU  MAKE,  SELL  OR  USE 

GEMDNT 

Write  to  us  and  we  will  telt  you  what  we  can  do  for  you. 

You  ou^ht  itj  Ivnow 

Municipal  Engineering  Co. 


DEALERS  IN  LIME  AND  PLASTER, 
(See  also  Dealers  in  Cement.) 


NOTE— Thi.H  list  ctnitains  the  names  of  tieaJf  rs  in  Jinie  who  do  not  also  deal  in  cement. 
It  is  not  a  liupiicttte  of  thu  lint  of  D^mlers  in  Cemt^nt.  Nearly  all  (lios(.>  in  thi>  Comont  li^t  are 
ais<y  dea\&T6  in  lime,  the  oic^ptions  being  found  in  the  lorirercitie&  only,  so  that  if  hoth  ILsta 
are  used,  practicallj  alii  Xha  dti.alt*rs  in  lime  in  cities  of  tmnv.  than  2,IHM}  jKipulatiou  will  be 
reached,  and  verj  few  who  are  not  lime  dealers.     See  Preface. 


DENVER,  COK^ 
Homer  W.   Bingham,  2     S.     Larimer 

St.,  between  2d  &  ad  Sts. 
J.  L..  Brown,  19:J9  15th  St. 
Colorado  L.ime  and  Fluxing  Co. 
LeadvUle   Lime  &  Fluxing     Co.,     641 

Equitable  Bldg. 
Rocky   Mountain  Fuel  Co.,  1010  161  h 

Bt. 
P.  W.  Terry  &  Co,.  2001  Blake  St 
L.  A.   Watkins  Mdse,   Co.,   1535  Wa- 

zee  St. 
NEW  HAVEN,  CONN.— 
Conn*  Adamant  Plaster  Co.,  10  River 

St. 
CHICAGO,  ILL.— 
Adamant   Mfg.    Co.,    517     Cham,     of 

Com. 
Adame  Bros  &  Co.,  355  31st. 
Alabaster  Co.,  1019  Chamber  of  Com- 
merce, 
Artesian    Stone    &    Lime    Wks,    Co., 

402  Chamber  of  Commerce. 
Jos.  C.  Britton,  IIS  W.  Lake. 
O.   S.   Chamberlain.   90S,   134  Monroe. 
Chicag^o   Union  Lime  Works  Co.,  408 

Chamber  of  Commerce. 
Wm.  T.  Cooley,  lid.  Hawthorne, 
Davis    &    Pangburn,    55,     IB    Pacific 

Ave, 
Dunn  Mfg.  Co..  S14,  115  Dearborn. 
Gerj,  B.  Engle.  Jr.,  1210,  ls>:  Madison. 
Andrew  H.  llalleman  &.  Co,,  Cor.  W. 

Chic,  and  N.  Kenzie. 
H.   H,  Hopkins,  F.0  Dearborn. 
Illinois  Lumber  Co.,  400  N.  Hals  lead. 
Ind,  Lime  &  Cement  Co.,  6S1  W.  63d, 
C.    H.    Johansen    &    Co.,    518    W,    Di- 
vision. 
A.  S.  Johnston  &  Co,.   72  Ewing, 
Langjahr     &     Osborne,    344    W.    Van 

Buren, 
W.   L.   Lechleiter.  3351  State. 
Jacob  L.   Lorschefder,  716  W,   fiM. 
John  C.  Monlnger  Co. 
A.  W.  Nohe  &  Son,  21  N.  Elizabeth. 


Right   Supply  Co.,   72|j   VV,   «3d, 

J.  R.  Khinehiin  Co.,  ms  W.  Madison, 

Ruck  Piaster  Mfg.  Co,,  1019  Cham,  of 

Com. 
E.  A.  &  G.  E.  Thorn  LIS,  G14,  VdS  Waah- 

Injjtan. 
Jas.  C.   Woodiey  &  Co.,  69,  163  Ran- 

dQlDh. 
ELGIN,   ILL.— 
Michuel  J,   Lydon,  521  South. 
Henry  C.  Otto.  21S  North. 
Charles   Vender,   52*3   EJnterprlse. 
LINCOLN.   ILL.— 
John  A.  Simpson,  Agt,  Acme  Cement 

Plaster. 
PEORIA,   ILL.— 
Peoria  Fitzgerald  Plaster,  1€0  Cedar. 
Peoria      Portlnnd      Cement,     403     S. 

Wa.shlngton. 
INDIANAPOLIS,   1ND.~ 
Diamond    Wall    Plaster    Co.,    920    E. 

North. 
NEW    ALBANY,    IND.— 
I.  A,  Hardin,  505  State  St. 
Peter   R.    Stoy   &   Son,   109   E.    Main 

St. 
MARSH ALLTOWN,    lA.— 

W.  D.  Goldsberry,  312  Iowa  Aye. 
BALTIMORE.  MD.- 
Charles    T.     Cockey,    Jr.,     Arlington, 

Md. 
J.  P.  Bensons'  Sons,  Hampden,  Md. 
BOSTON.  MASS.— 
American     Fire     Proofing     Co.,      156 

Devon.^hlre,  rm.   4&. 
Alvin  R.  Bailey,  19  Congress. 
Bay  State  Fire  Proofing  Co.,  1   Bea- 
con,  rm.   S8. 
Waldo  H.  Bigelow,  53  State  St..   rm. 

811, 
Cerro  Pulley  Co..  34  Oliver. 
Cobb  Lime  Co.,  30  Kllby,  rm,  14. 
Timothy  Crowell,   H4  State  St, 
C.    A.    Dodge   &     Co.,    79   MUk    &   166 

Devonshire* 
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Eastern  I2xpanded  Metal  Co.,  39 
Court,  rni  A. 

Electro  Vulcaii  Co.,  ITS  Devonshire. 

T.  A,  Els  toil  *&  Co.t  409  Dorchester 
Ave. 

G€o.   W.  GHle,   Lbr,  Co.,  640  Main. 

La  lb   Patent  Column  Co.,  65  Fetieral. 

Augustus  F.   Ltiish,  29  D  St. 

Le^aherbee  &  Co.,  im  Milk. 

Lombard  Fire  Proofing  Co.,  1G6  De- 
vonshire, rm,  32. 

National  Fire  Prooling  Co.,  106 
Defvonshlre, 

N-  EL  Adamant  €o„  79  Milk. 

David  P.  Page.    507  M€5dford. 

L  W,  Plnkham  &  Son.  2WJ  Devon- 
shire. 

Sackett  Wall  Board  Co.,  113  X>evon- 
shire. 

E.  D.  Sawyer  &  Co.,  166  Devonshire. 

Union  Metal  Comer  Co,,  306  Summer. 

W.  M,  Weston  Co.»  120  Milk  and  IQG 
Devonshire. 

Weston   &   Blgelow   (same   as  WaUlo 
H,  Blgelow), 
GRAND    RAPIDS.    MICH.- 

AtabaMtfnc    Co, 

MINNEAPOLIS,    MINN,- 
Cutter  &  Gilbert,  3   N.   3d   Si. 
Horn  an  Ctment  &  Lime  Co,.  112  Bank 
of  Conu  Bldg, 

ST.  PAUL,  MINN,— 

M-  H.  Blake  &  Co.,  54^  Endicott  Bld«. 

Bohn  Mfg,  Co.,  S.  E.  Cor,  Arcade 
and  Wells  St- 

John  Calandar,  148  8th  St. 

Capitol  City  Furniture  Co,,  639  Jack- 
son St. 

Grlbben  Lumber  Co.,  194  E.  7th  St. 

Geo.  H.  Lawea  &  Co,  .,49  E.  Bth  St. 

Lee  &  Hoff  Mfg.  Co.,  W.  S.,  Levee 
St.    1st    W.    Roberta. 

KANSAS  CITY,  MO.— 
Deatherage  Lumber  Co..   1065  W.   ^th 

St. 
liOTillsiana    &   Gulf   Lumber  Co.,    19th 
&  Main  Bi. 
LOUISIANA,   MO.— 
Crr»ta)    Ciirlionate   lilnie   Co. 

ST.  LOUIS,  MO.- 
G:Il'ii.i-o«    Llnii."    and      Cement     Co., 
14U4>  A  Old   llfii]('h«Mtcr  Ril. 

OMAHA,  NEB.— 
Baker  Ceraantlco  Co,.  1404  Farnham 

St. 
C,  L.  Chaffee,  3  N,  Y.  Life  Bldg. 
Cellna  Valley  Plaster  Co.,  iKXi-5  New 
York  Life  Bld^. 
NEWARK,   N.  X— 
Newark    Lime    and    Cement    Co.,    22 
Clinton  St. 
BUFFALO.  N.  Y.— 
S^tandard   I'Jnster  Co, 


NC^V      YORK    CITY,    BOROUGH  OF 
liU<  M  tic LY N— 
Chirk   Firos.,  202  N.   10th  St. 
Edward   Clarke,  191   N.  9th   St. 
Empire   Lime  Kiln,  21S  10th  St. 
P.  S.  Kelley,  17  Kent  .Ave. 
J.  B.  King,  7  Broauway. 
K*  Kroner.  356  Stockholm  St. 
Perry  Eros.,  Morgan  Ave,  &  Meser- 

ole. 
C.  n.  Reynolds,  12th  &  WVthe  Ave. 
NEW    YORK    CITY,  BOROUGHS  OF 
IVIANHATTAN  AND  BRONX— 
Bfoomer  &  Co.,  S2  New  Chambers  St. 
F.  G,  Cliaae,  1  Madison  Ave. 
Glens  Falls  Co..  26  Cortlandt  St 
Jolnta  LJme  Co.,  26  Cortlandt  St. 
Keeiwin  Lime  Co,,  74  Cortlandt  St. 
Morgan  Lime  Co..  2G  Cortlandt  St 
O  Connell  &  Hillery  Lime  &  Marble 

Dust  Co.,  649  TV^  131st. 
Perry  Bros..  27  Coenties  Slip. 
Roddand- Rock  port       Lime     Co.,     26 

Cortlandt  St. 
Sherman   Lime   Co.,  26  Cortlandt  St 
aYRACUSE,   N.   Y.— 
Adamant     Pla.ster     Co.,      210     Mont- 
gomery St. 
CINCINNATI.  O.— 
L.  A.  Metcalfe,  243S  Gilbert  Ave. 
MUJb,  Sijelmire  &  Co.,  652  W  3d. 
EAST  LIVERPOOL,    O,- 
Old  Roman  Plaster  Co. 
FINDLAY.   O,- 

Tarlwx  &  McCall,  EW3  Faching  St. 
MARIETTA,    O.— 
Oun.H   &    McCnrmick,    102   Front. 
J.  F.  Mellugh,  Ohio,  bet.  4th  and  5th. 
J.  Seyler  &  Bro..  158,  ^fii>  Front. 
PORT    CLINTON.    O  — 

The  Granite   Wall    Plaster  Co. 
PORTSMOUTH,    O  — 

New  Process  IjEme  Co. 
TOUJDO,    O,— 
The    Buckeye    Lime     Co.,    208    Cham, 
of  Com.   Bldg. 
*  Doherly   &   Co,,    foot   of    Washington 
St, 
The  Fishack  Plaster  Co.,  407  Chamber 

of  Commerce, 
Napoleon    Pulp   Plaster   Co.,   TlO  The 

Nashy. 
Toledo   White   Lime   Co.,   56   Produce 
Ejc  change. 
WARREN,   O.— 

Elastic  Pulp  Phister  Co. 
YOUNGSTOWN,    O,— 

The  Granite  Wall   Plaster  Co 
ALLEGHENY,  PA.~ 
Barrett  Mfg,  Co.,  1131  Rebecca  St..  A. 
Chamt>lon    Wall    Plaster     Co..     Cor. 
Franklin  and   Preble  Ave.    Richard 
Porde,    Pres.,    216    Charleston     St; 
Prank      J,    Schellman,    Secy.,      1820 
Beaver     Ave.;     Wm.       A.     Sdllng, 
Treas..,  1704  Beaver  Ave. 


DEALERS  IN  LIME  AND  PLASTER. 
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A.   W.    Corde,    Nixon   &   Manhattan 
Sts..  A. 

Duncan     &     Porter,     315     Sandusky 
St.  A. 

Fitzgerald    Plaster    Co.,    2L!    Ander- 
son St,.  A, 

Fitzgerald   Wall   Plaster  Co. 

J.    P.    &    E,    A.    Knox.    Juniata    & 
Preble  Ave>,   A. 
BETHI.EHEM,  PA.— 

Lewis  J.  H.  Groasart.  23  S.  Main  St. 

R.  E.  N^urnyen  143  Brrmd  St. 

William  B.  Spengler,  23  S.  Main  St. 
PHILADELPHIA,    PA.- 

J,  Rex  Allen,  1319  Waalilngton  Ave. 

Andrew  Blair.  900  Jefferson  St. 

Budi3  &  Co.,  1021  Passyunlt  Ave. 

Cedar    Hollow    Linne    Co..    1109    Uind 
Title  Bids:, 

Michael  Dougrherty,  905  Oxford  St. 

Hallowell  Coal  and  Lime  Co..  2736  N. 
Broad  St. 

i   Benjamin  Hausekeeiier,  1526  N.  Amer* 
lean  St. 
KerMugh  Lime  Co.,  Wash'n  Ave.  and 
IBth  St. 
James  S.  Lyster,  Z<^z  Market  St. 
Augustus  Reeve,  31  Market  St. 
Standard    Lime   &    Cement   Co.,    1317 
Wa^flh.  Ave. 
RufuB   R.   Thomas  &   Co.,   18QI   Mar- 
ket St. 
Woodland  Lime  Co..  1111  S.  47th  St 
PITTSRURG.  PA- 
Thus.  Fox,  121  Wabash  St. 
The  aranite   Wall    Plaster  Co.    Geo. 
W.  Beemer.  Pres-.  Clark»  Summit. 
Pa,;  C.   Graham.   Vice   Pres:  T.   E. 
C^ulver,  Secy.  &  Treaa.,  Port  Clin- 
ton. Ohio. 
A  G.  Morrip  Lime  &  Limestone  Co.. 
_         18  2d  Natl.   Rk.   BIdg. 

Murray  Bros..  24]  Lacock  St,  E.  A. 


SCRANTON,   PA.— 

i^nrugon  Plaster  &   Supply  Co..  IM 
AlbrljiRI;  Ave. 

Scran  ton  Woodworking  Co.,  510  Penn 
Ave. 
HOUSTON.    TEX.-^ 

G^-orge  B.  Miles.  213  ]>evy  Bklg. 
CHARLESTON.   W.    VA,~ 

Rex  Hardware  Co..  Ill  3d  St. 

W.    H.    Smith    Hardware    Co..    117   3d 
St. 
EAU    CLAIRE.    W^IS.— 

Dunnvllle  Sandstone  Quarries,  Rail- 
road,  near  Armory  ^Ws. 

McDonough  Mf^.  Co.,  15O0  Galloway 
St 

Madison  St,  Mfg.  Co,,  Madison  and 
Forest   Sts. 

W.  O.   Matteson,  654  lat  Ave. 

Phoenix  Furniture  Co.,  Broadway  and 
fllh  Ave. 

Phoenix  Mfg.  Co..  Forest  and  Wis- 
consin St  a 

A.   H.   Stcvtns,  312  S,  River  St. 

Wisconsin    Pipe    &    Fuel    Co.,    10    8. 
Dewer  St. 
MANITOWOC.   WIS.  — 

Manitowoc  Building  Supply  Co.,  Bth 
and  York  Sts. 

MILWAUKEE,   WIS.— 

Adamant  Mfg.  Co,,  4§0  Virginia  St. 

Bottom   Sand  Co.,  535  National  Ave. 

Joseph  Drnecker  &  Sons,  Ml  E» 
North  Ave. 

Durr  Plaster  Co..  311  Grove  St. 

Milwaukee  Falls  Lime  Co.,  Hum- 
boldt Ave.  &  Commerce. 

Milwaukee  Lime  Co..  180  Clinton  St. 

Ormsby  Lime  Co.,  511  Pa  bat  Bldg. 

Wisconsin  Lime  &  Cement  Co.,  163 
New  Ins.  Bldg. 


UME  MAXUFACTl  RERS. 


AXNiarox- 

ABDistOD  Lime  and  Stooe  Oo. 
CAX£RA— 

B.  SL  Bovdea. 

Calcfm  Land  and  Ubae  G<k 

e  U  crileaL 

J.   B.   RaodalL 
CANADARQUB- 

W.  £L  BrtakerliofL 
FT.  PAYNB- 

Siaadard  lime  Co. 
LIM£  BOCK— 

Milton  G^fHtle. 

Hunt  i^  Co. 
LOfiG  VIEW— 

X    B.    Adams. 

Vons   View    Lime    Works. 
ROCK  SPRIXGB- 

E.  G.   Katcm. 

sili:ra— 

F.  hL  Hardy, 

ARKJkJIiAS. 

LITTLE  RrXTK— 
M-  B,  Dennle. 

IjCm  AXGELES- 
IJJB  Ang€{fF  IJme  Co,,  305  San  P^dniL 
W,   W,   R^ed,   3^   Nolan.  Smith  and 

BHdge  Blk. 
Union  Lime  Co  .  3(6  San  Pednx 
Western  C<  mmerelBl  Ob.,  fll&  N,  L^j? 

Ansel  ^-i^ 

SUN   FBANCISOO- 
H.    T    Haim*:^   L*nie  Ool,   34   Baera- 

m«-nto. 
Patent  Brick    .>      -4'  IftoDtgomery 
Jrj?.  Scheerer  <i:  <  o  ,   mh  and  Br>in> 


£.  U  Sti«lL  le  Hayes. 

COlvORADO. 
DEff'TVER— 

Colorado     Lime     and     Fluxing     Co., 

Equitable  Bldg. 
I>advUl.i   Lime  and   Fluxing  Cb,,  «il 

Equitable  Bldg. 
LrELVD\aLLE- 
Jt^remiah  Irv-ln^ 


BBOOKfUELD- 

BrookfieM   Lime^   Cm* 
RABT  CANAAX— 

•Jarilield  BrotlieT^. 
XKW  HAT^- 

H     A.      Stevens      <  ivf  fT     *l>*-n .       Tfli 

NORTH   CAKA.4:N— 
Mg/gkoT  Lime  Co, 
IJHHl    B^raet  Sons. 

pi.  roe  &  Freeman- 
RKDDIKG— 
J  hn   Todd. 

OBt^WARE. 

NEW  CAjSTLB- 

New  C^^tJe  Brick  Ar  Limt  M?^    Co. 

DISTRICT  OF   t^LlMBlA, 

A\  A5HLNGTON- 
JoiiXi  -McL  I>od&on,  fTlb  dt  K^  N    W 
KJDOtt  &  Moler.  i^th  &  K,  N,  T»\ 

FLORiUA- 
CICALA— 

*_»'  a]a   Lime  Co, 

ge:orgi  %. 

ATLANTA— 

Scfple  Sona.  §  Loyd. 
SAVANNAH— 

Andrew  Hanley  Co. 
T AT. KING  ROCK- 

T.li  -na  Lime  AVorks. 

ILLl\OI*fe, 
CHICAGO- 
Arte*ian     Stone 

Washin^ooi 
Chicago  Union   Lime   Works  Co,»  CM 

Cbaniber  of  Commerce* 
Andrew    H.    Halleman     &      Co*,    X* 

KenzJe  Ave,  &  W.  Chlcai^o  Av*'* 
Indiana  Lime  &  Cenjent  Co.*  €51  W. 

23d. 

Marblehcftd  Lime  Co.,  Masonic  T«»- 

pie. 
FFrederick   K.    SchuJti,    £o^  S,    Hal- 
flted. 


&    Lime  Works,   m 
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^m     Stearns   L*ini€    &    Stone     Co,,     165   E. 

GUTTRNBERG—                                                    ■ 

^M        Randolpli. 

George  Kohler.                                                  ^B 

H     Wisconsin     Linne     &     Cement     Co., 

MAYNOKETA—                                               ^^^M 

^1        Chamber  of  Commerce  Bld^. 

A.  Hurst  &  Co.                                         ^^^B 

^CORDOVA— 

Maynoketa  Lime  Co,                              ^^^^M 

^1     Cordova  Lime  Co. 

MASON  CITY-                                          ^^^^M 

■fkeeport— 

A.  T,  Lien.                                                   ^^^H 

^B     Mra.  Jennit?  Grant. 

MONMOUTH—                                                ^^^M 

■fltltox— 

L.  B.  Stuart  &  Co.                                            ^^ 

^1    Alden  Lime  Co, 

UNION--                                                                 ^M 

■  KANKAKEE- 

OliA'er   Jones,                                                          ^H 

^M    Kankakee  Stone  &  Lime  Co, 

VIOLA—                                                                    ^M 

BpORT  BYKON— 

■     r>,   S.   &  G.  A.   Metzger. 

^m     Port  Byron  Lime  AsBociation. 

Collins   &   Hilton.                                       ^^^H 

WILTON   JUNCTION-                              ^^H 

Sugar  Creek  Lime  Ca.                             ^^^H 

^m      Fort  Byron   Lime  Co, 

KANSAS,                            ^^^1 

■qltlncy- 

WICHITA-                                                      ^^^1 

H     Gem   City    Lime   Co, 

O.   B.   Stocker.                                          ^^^^t 

^m    Kocii  &  Meyer.  1015  Pay  son  Ave. 

•^^^^H 

^L   F.  W.  Menke,  Stone  &  Lime  Co. 

KEIIVTIICICY.                          ^^^H 

^m  Quincy  Wliite  Lime  &  Cement  Co. 

LOUISVILLE—                                                 ^^H 

Uiica  Lim^  Co.,  421  W,  Main.                ^^^M 

V                                 INDIA?IA. 

^^^^H 

■ft.    WAYNE- 

■  E.  M.  Bait  eg  &  Co.,  27  N.  Harrison, 

■  Wm.  Moellinger'a  Sons,  53  Murray. 
■INDIANAPOLIS-- 

■  A,  E.  Keeport  &  Co.,  314  W.  North. 

■greencastle— 

maike:.                        ^^^M 

CAM  DE  N-                                                          ^^^M 
C&rleion,   Nurwuod   &.  Co.                       ^^^^^M 
S.  E,  &  H.  L.  Sh^perd  Co,                  ^^^1 

LINCOLNVILLE-                                         ^^^M 
E.   M.   Coleman.                                          ^^^M 

■  Gret'ncastle  Brlrk,  Stone  &  Lime  Co, 
■H  LNTINGDON— 

■  Western  Lime  Co. 

ROCKLAND—                                                  ^^^^ 
Jas.  Abbott  &  Sons.                                  ^^^^ 
Almon    Bird.                                                  ^^^H 

■logansport- 

Cobb  Lime  Co.                                           ^^^B 

■     A.   B.   Keeport  &  Co. 
^H     Jno.   R.   Lux. 

A.   F,   Crockett  Co.                                 ^^^^M 
Cornel  iu£4  Doherty.                                 ^^^^H 

■  MITCHELL— 

Farrand,    Spear  &  Co.                           ^^^^M 

■     Mitchell  Lime  Co. 

A,  W.   Gay  <&  Co.                                     ^^^H 

■  north    VERNON— 
■^     J.    B.    Miller. 

Perry  Brothers.                                         ^^^^| 
Plll^bury.   Jno.   R.                                   ^^^^ 

Cha8.   R.   Presaey.                                      ^^^^ 

■                                    IOWA. 

WHilte  &  Case.                                               ^^^H 

■  BERTRAM— 

ROCKPORT—                                                   ^^^M 

^m      Bertram   Lime  Co. 

C,  E,  CarUon  Co.                                         ^^^^ 

■  CLvVREMONT— 

Jno.   H.    Eelld,                                                  ^^^H 

■      Carragrher  &  Burke. 

THOMASTON-                                                ^^^1 

■  CLINTON— 

Burgess,    O'Brien   &  Co.                          ^^^^H 

Ald^n  Lime  Co, 

John  A.   Cr  eight  on  &  Co.                      ^^^^| 

DAVENPORT— 

J.  O.  Cushins  &  Co.                                 ^^^^ 

_       H.   Kiihl  &  Son. 

E.  K.  O'Brien.                                              ^^^H 

■  I>ES  MOINES— 

^^^^^^H 

■      Des   MofiK'S   Fuel  &   Lime     Co..     211 

MARYLAND.                         f^^^l 

■         Mulberry. 

BALTIMORE-                                              I^^^H 

■  DOUGLASS— 

John    A.    Allers'    Sons,    Charles    &         ^H 

W      George    Kelley, 

West.                                                                   ■ 

C.  A.   Strickland. 

Wm.  C.  Dltman,  540  R  Monument.              ^H 

Nils  Wlitgen. 

Geo.    A.    Gegner.     Eastern     Ave,»    c.           ^M 

rmBUQUE- 

Clinton.                                                               ^H 

Eagl6  Point  Lime  Works. 

Geyner  &  Green,  2115  Alleeanne.                    ^| 

Geori^e  Fengler. 

Robt.  S.  Green.  S53  Fkd.  Ave.,   Ext.             ^M 

Key  City  Lime  Works. 

Ideal  Lime  Co.,  540  E,  Monument.                  ^H 

Luchterhand  &  Buddia. 

Geo.  Judge  (shell),  Jenkins*   la.                    ^M 

EPWORTH— 

Maryland  Lime  St  Cemnt  Co,«  Bow>           ^| 

Z.    Ivillen 

cy's  Wharf.                                                        ^M 

GILMORE  CITY- 

National    Building   Supply   Co.,    Lex.           ^| 

Marble  Valley  Stone  &  Lime  Co, 

&  North.                                                           ■ 
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Piatt  &  Co.,  Fort  Clement  St. 
Standard  Ume  &  Stone  Co..  Equila 

ble   BIdg. 
Texas  Lime  Co.,  Bowey's  Wharf. 
Wm.  Wallace,  i:i23  Ridge ly. 
Washington       Building      Lime      Co. 

Equitable   Bldff. 

buckTl:ystown- 

Baker  Brothera, 

Standard  Lime  &  Stone  Co. 

Washington  Bldg.  Lime  Co. 
CCK'K  EY  S  VI LLE— 

Zephanlah  Poteet. 
HMRKILN— 

M.  J.  Grove  Lime  Co. 
TEXAS- 

Wra.  C.  Ditman. 

Ideal   Lime  &  Stone  Co. 

Frank  M.   Lee. 

Wm.  P.  Lindsay. 

Slilpley  Bros. 

MASS  ACHL  SETTS. 

ADAMS- 

L.  J.  Fallett  &  Sons, 
BOSTON" 

Cobb  Lime  Co..  30  Kllby. 

Flske,  Homes  &  Co,,  ItN  Devonshire. 
CHESHIRK- 

Cheshire  Lime  Mfg.  Co. 

A.  S.  Fariiam  &  Bro, 

MICHIGAN. 

ALFENA— 

O.   FOJC. 
BAY  SHORi:— 

Bay  Sliore  Lime  Co. 

Fetoakty    Lime    Co, 
HP1LLEVL'1>- 

Dyer  &  Hall. 

Bel  lev  ue  Lirne  Quarry. 
DETItOIT- 

W.  E,  Heames  &  Co.,  7S  Woorlhridge. 

Henry     lloughten.       806       Hammond 
Bids. 

C.  H.  Little  Co.,  340  Atwater.  E. 


n. 


CONTn  ACTORS' 

TOOLS 


AND   SUPPLIES 


WHEELBARROWS,     PICKS. 

SHOVELS,    HOES,    TAMPS. 

ROLLERS,     EDGERS, 

MARKERS,     SCREENS, 

ETC.,    ETC. 

W.  H.  AWDCRSON  &  SONS 

U  and  16  Macamb  5tri«t,  DitroH,  Mich. 


axisti:e- 

S.    Bujfora, 
MAMSXigClI^ 

While  Marble  Ume  Co. 
MUSKEGOX— 

Muskegon  Llrae  Wm  ks. 
PETOSIwEY" 

L.  G.  Grlraea, 

H.  O.  Rose. 
SAfilNAW— 

Bay    Fort    Quarries,    72S   W.    Wash*n. 
Avn. 

li    Kverett    Johnson,    401    a.    Tllden, 
E.  S. 

Remer  Brothers,  3f>J  Madison. 

MlirilESOTA, 

VNKA'IT)— 

ll:inkato  Lime  &  Stone  Co. 
RKl)  WING- 

G,   A,  Carlson. 

Glover  Lime  WorKs, 

Gust.    Lillyblad. 
ST.    FAUI^ 

Northwestern     Lime  Co,,     TL    Lower 

Shaknpee  Cement  Lime  Mfff.  Co..  22(1 
Chustnul. 
\TmONA— 
H.  J.  WllUa. 

MISBOITHI. 

AFXYASSE— 

MnrVi!(  bi^ad  Lime  Co. 
BtaiNVlLLE— 

Lobee    &    Miller. 
CALIFORNIA— 

%\'m,   Mnrroll. 
CARTHAGE3- 

A^h  Grove  Whito  Lime  Ass'n.,  Bldrs. 
&   Traders   Ex. 

i'arihape  Marble  and  White  Lime  Cn. 

llnbb  &   HIU   Star  Lime   Co. 

MlssotrH   White  Lime   and  Str^rie  Co. 
DENVER- 

Fremont   Lamb. 
DE  sm\D— 

TL   \V.  Blank. 
HANNIBAL^ 

Empire  Lime  Co. 

Hannibal  Lime  Co. 

Star  Lime  Co* 

Waller  Lime  Co. 
KANSAS  CITY— 

Ash  Grove  White  Lime  Asa*n.  Postal 
Tel.    BIdff. 

C.   A,    Brocket t   Cement   Co.,    121   W. 
8th. 

Missouri   Lime  and   Cement   Co.,  2ftl 
Postal  Tel.  Bldg. 

Ozark  Stone  and  Lime  Co.,  Cor.  7th 
and   Wyandotte. 

Western  White  Lime  Co.,  Postal  Tel 
Bldkr. 
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LOUISIANA- 

CenLral   Carbonate  Lime   Co. 

Pmtt  &  Cash, 
PIERCE  CITY- 

C.  A,  Ralipp  &  Son. 

srr,  ix>XJis— 
Carthage  Marble  and  White  Lime  Co., 

Bmlle  BldK, 
Centaur    Lime    Co.,    3852    Manchester 

Ave. 
GleiicoB   Lime   and   Cement   Co,,    1400 

Old  Manchester  Road. 
C,  Johanntva  Lime  Co,,  E436  Kosciusko. 
Thorn  &  Hunklna  Lime  and  Cement 

Co.»  B,  end  of  ISth  St.  Bridge, 
SPRINGFIELD^ 
Marbiehead    Lime   Co. 

MOWTAJfA. 

BUTTE— 

Jefferson  Lime  Co.,  Silver  Bow  Blk. 
GREAT  FALLS— 

McKay  Bros. 

XE^BRASKA. 

BEATRICE— 
John  Clayea, 

CAMJDJflN— 

Camden  Lime  Co. 
HARRISON— 

J.  E.  Phillips  Lime  Co. 
MCAFE13— 

McAfee  Lime  Works. 
NEWARK— 
Thos.    Morrison.  Cor.     Clover  &  Van 

Buren. 
Newark    Lime    and    Cement    Co.,    22 

Clinton  St. 
Newark   Lime   &   Cement   Mfg.    Co., 

foot  of  Bridge. 
Newark    &.    Roaendale    Lime    &    Ce- 
ment Co.,  763  Broad.  , 
PhllllpH    White    Rock    Lime    Co..   133 
Front. 
NEW  BRUNSWICK— 

Runyon  R.  Outcalt. 
TRENTON— 
J.   B.   Richardson   &   Son. 

NEIV  YORK* 

BEGELOW— 

Chas.  WlUlama  &  Co. 
BUFFALO— 

WilUamBvllle   Quick  Lime   Co.,    Cor, 
Broadway  Ac  Elm. 
CHAZY- 

Chaay  Marble  Lime  Co. 
CHAUMONT— 

Chaumont  Co. 
GENEVA— 

B.  Frank, 
FAYETTE  VI LLE— 

Bangs  &  Gaynor. 


GLENS  FALLS- 

Glens  Falls  Co. 

Joint  a  Lime  Co. 

Morffan  Lime  Co. 

Sherman  Lime  Co. 
GLOVERSVILLE- 

Mayfleld  Lime  &  Cement  Co. 
KINGSTON- 

F.    W,    Gross,    Hasbrouck  Ave.    and 
Murray. 

Newark  Lime  &  Cement  Mlir*  Co. 
LBROY- 

Geo,  H.   Holmes, 
LOCKPORT- 

John  Berkman.  35  Canal. 
NEW  YORK   CITY,    ^^xlOUGH     OF 

BROOKLYN- 

Empire  Lime  Kilns,  213  N.  10th. 
NEW   YORK  CITY,   BOROUGHS  OF 

MANHATTAN  &  BRONX— 

Bloomer  &  Co,^  S2  New  Chamber. 

John  J.  Brooks  (shell),  603  W,  55th. 

Cable,    Thorn    &    Co.,    Mfrs.'    Affts^, 
253  Broadway. 

Fred'k,  G,  Chase,  1  MadlBon  Ave. 

Cheshire    Limo    &    Builders'    Supply 
Co.,  217  W.  I25th. 

Foster  F.  Comstock,  261  Broadway, 

Glens  Falls  Co,,  26  Cortlandt. 

Irvine  &  Co.,  015  W.  Iffith, 

Keenan  Lime  Co.,  74  Cortlandt. 

Morgan  Lime  Co.,  26  Cortlandt 

Newark  &  Rosendale  Lime  &  Cement 
Co..   39  CorUandt. 

O'Connell   &   Hillery  t,lme  &  Marble 
Dust  Co..  e-M)  W.  131f*t. 

O,  D.  Person,  160  6th  Ave, 

Dennis   Reardon,   74   Cortlandt. 

Rrjckland-Rockport  Lime  Co.,  26  Cort- 
landt. 

Shi»rman  Lime  Co.,   26  Cortlandt, 

Calvin   Tomkins,   120   Liberty. 

Chas.  Warner  Co..  66  Maiden  Lane. 
NIAGARA— 

B.   Messinjf. 
PORT  JERVIS— 

Jacob  Nearriass. 
RTCHVILLE— 

Gardner   Brothers, 
ROCHESTER- 

Lawson  &   Leason,   Cqv,   Cottage  and 
Sewar^d, 

Thomas  Oliver,   32S   South  Ave. 

Rochester   Lime   Co,,   aw   W.    Main. 

Whitmore,    Rautaer     &     Viclnus,     379 
South   Avo. 


5.  J.  OSBORNp  JR.  &  CO. 

Asphalt  and  G  r a  n i t o i d . 

ROORNa,  FLOORS  AND  WALKS  j 

<  '<iiTi hilled  riurb  uu(i  fiotter  ' 

Pearl  mid  Eggleston  Ave.,        CINCINNATI,  OHIO 
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SHELBY- 

SING    SING— 

Sing^   Slug    Lime    Co, 
SODUS    CENTRE— 

E.   B,   MsithLT  &  CO. 
SYRACUSE— 

Jsraf'l  E.  Brltton,  501  W.  Unondaga. 
TKOY— 

\V.  E.  Cheney  &  Son.  558  River. 
TUCRAHOE- 

O'Coiinell   &   Hlllery   Lime  &   Marble 
Dyat   Co. 
WATERTOWN- 

H.   S.  Cory,  P.  O.   Box  254. 

AORTH  CAHOLinfA. 

BOILSTON— 

L.   H.  CentrelL 
BRETV^ARD— 

E.  M.  Allison. 

G.   W.   Young. 
CATAWBA— 

M.  B.  ^Yonlnge^. 
HOLLYWOOD- 

Flollywood  Fertilizing  Co. 
HOT  SPRINGS— 

M.  J.  Flagg  &  Co. 
I^IME  ROCK— 

VV.  A.  Estcs. 
WASHINGTON— 

A.  W,  Styron. 
W^INDSOR- 

B.  W    Askew. 
YADKIKSVILLE— 

Consumers'   Lime  Co. 

OHIO. 

BOWLING   GREEN- 

Snow   Flake   Ume  Co* 
BUCYRUS— 

Broken  Sword  Stone  Co. 
CAREY- 

Daiiiji  &  Co. 
CimUNNATI— 
Jhh.    ii,   ChriHiiin      Lime     ntid     Ce^ 
■uf-^iit    ftt.,    ^20    Reedy     ^»t.,     nnil 
Ni«r>v4MJ4l.    O. 
H.  J.  Ci.r,klln^^  Gllhert  Ave. 
Contractors"     and     BuUdera"     Supply 

Co,,   ^i'j  Stanton  Ave. 
L.   H.  McCammou  Bnm.,  854  W.  6th. 
Mooro  &  Co,p  9f.]  W.  5th. 
Moon  s  Ume  Co.,  921  W.  6th. 
ilarUn  StHtxlnger,    Lick    Run   Pike, 
Green  township. 


Marbleithic  Floors 

The  ONL  Y  floors  for  railway  stations  and 
public  buildings  -  ^= 

Clean,  durable,  beaudfuL 
Gt^rrespondettce  SoiiciteJ, 

THE  MARBLEITHIC  CO.,  Dayton,  Ohia 


CLAY  CENTRE— 

Chirk   Co. 
CLEVELAND— 
John  A.  Edam,  915  Pearl. 
Kelley    iNlnnd    Lime    and    Trani- 
l»c»rt  Cu.,  Mereftiitlle  Bank  Htds. 

Ralph  T,  James,  li:6  Elm. 
COLD  SPRINGS— 

Moore  &  Co, 
COT.T'Mni  S- 

Colinnbiig   Macadam   Co.,   319  Dublin 
Ave. 

Til*'  Rr.ck  Plaster  Mfg,  Co. 
KAST  LiV^ERPOOL— 

Old  Roman  Plaster  Co. 
FOSTORIA- 

Fofttoria  Stone  &  Lime  Co* 

r^,   p.  Lloyd  Co. 
FHEMi  jNT" 

Got  Iron  Bros. 
GEiN-OA— 

12 .  C.  Grej^g. 

Frank  Hdlt. 
GIBSONBERG— 

Dohn  Lime   Co. 

Ztn  ri   ITornlng  Co. 
GKEKXFIELD— 

Rin  ki  r   &   Co. 
TJMJ:   (ITY— 

Lime    City    Co- 
LIMESTONE—  | 

Li  in  eat  one  Lime  Co, 
LTTCKEY- 

N,  li.  Eddy  &  Co. 

Norris  Christian  Lime  <Sr  Stone  Co. 
MALVERN— 

Cuo l^ai  &  Malvern  Tile  &  Clay  Co. 
MARION- 

John  Evans  Llrtie  &  Stone  Co. 
PIQUA" 

Levi    Co  field. 

Ohio  Marble  Co. 
POUT  CLINTON— 

Tlj     Granite  Wall   Plaster  Co. 
PORTSMOUTH- 

New  Process  Lime  Co. 
REX- 

O.   D.   Brown. 
KOCKY    BRIDGE— 

Human  &  Reaser. 
SAN DUSK Y- 

L.  R.  Johnson  &  Co. 

Daniel  Kunz. 

Ohlema<;her  Lime  Co. 
SPRTNGFIELD-- 

Mills    Bros, 

Moore   &  Co. 

Moore'H  Ume   Co. 
SUGAR   RIDGE- 

Sufi^ar  Ridge  Ston^   &  Lime  Co, 

J.   W.   &  J.   J.   Ursphel. 
TOJjKDO— 

Buekeye  Lime  Co.,  209  Cham,  of  Com. 
Bldg. 

Doherty  &  Co.,   ft,   of  ^Washington. 
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N.  B.   Eddy   &  Co, 
Lime  City  Co.,  422  ^iltz€r  Bldg. 
New  Process  Lime  Co. 
Ohio  Lime  &  Cement  Co. 
^     Toledo      Whlte-Llme      Co..      Produce 

m  WARREN 

Elastic   Pulp  Plaster  Co. 
\VILLSTON— 

Jaa*  S.   Duncan, 
YOUNGSTOWN- 

^The  Granite  Wall  Plaster  Co. 
ore:  G  ON. 
"QETLAND— 
iiSi,  McCraken  Co,,  407  TrvlnK. 
Nottingham  &  Co.,  ft.  Wash*n. 
PEJNWSYliVAPriA. 
ALLEGHENY— 
ChHinplon   Wall  Plaster  Co.,  Frank- 
lin and  Preble  Ave. 
Pitzgerald  Wall  Plaster  Co, 
ALLT3NTOWN" 
Alfred  X  Clader. 
Theo.   E.   Trexler. 
ALTOONA— 

J.  A.  Canan  &  Co. 
AVONDALE- 

Avpndale  Lime  &  Stone  Co. 
BEa^LEFONTE- 

MoCalmnnt  &  Co, 
BRADDOCK— 
West  Newton  Ground  Linae  and  Ce- 
ment Co. 
BHTDGEPORT— 
W.  P.  David  &  Co. 
Mark  R,   Hagner. 
McCoy  Lime  Co. 
BUNKER  HI  LI^— 

Dan'l  Krall. 
CAJlLrTSLE— 

Coodvear  Bros, 
COLITMBIA- 

Hoftman  Bros. 
DEVAULT— 
A.  A,  Catanach. 
Penn,  Lime  and  Slone  Co. 
EASTON— 
Easton  Ume  Co. 
Wm,  Snyder. 
ERTE- 
Spencer  S.  Burtr^n,  9  W.  Sth 
O.  C.  Thayer  ^  Son. 
FRANKSTOWN- 

Jnlin  K,  MrLftuahan,  Jr* 
FRAZIER- 

Tr^'ine   &   Carty. 
HANO\"ER- 

Hoker   Sc   Son. 
HARRISBURG- 

Mnrris  Wnlton,  223  Market. 
KITTANNING- 

G.    B.    D«Mi>fherty. 
LANCASTER— 
John  Keller,  154  N.  Queen, 


LKWISTOWN-' 

Hawk   Bros. 

Edw.   McCoy, 
LOCK  HAVEN— 

R.  W.  &  G.  E.  Ri shell. 
MALVERN— 

Michael  Dougherty. 

Knickerbocker  Lime  Co, 
MILL  HALL^ 

Mill  Hall  Lime  Co. 
NORRISTOWN- 

Evans  <&  Co. 

W.  B,   Ram  bo. 

B.  F.  Richardson  &  Co. 
PHILADELPHIA- 

Avondale   Lime   &     Stone     Co.,     Satffi 

CheBtnut, 
Cedar  Hollow  Inline  Co.,  9«XI  Jefferson. 

C.  A,  Cox/a  Sons,  2VSI  N.  American- 
Sam' 1    H.    French   &:   Co..   4th   iJfc   Cal- 
low hill. 

BenJ.    Housekeeper,    901    Thompson. 
Kerbaugh  Lime  Co,,  loth  &  Wash'n 

Av. 
Keystone  Lime  Co,,  Christian  St. 
Knickerbocker    Lime    Co.    (Inc.),   366 

Wharf,  Schuylkill, 
Lukens  &    Yerkes,     Stephen    Girard 

Bldgr. 
J  as,  S.  Lyster,  S0o2  Market. 
Standard  Lime  Co.,  1S17  Washlng^ton 
Av. 
PITTSBURG— 
Houston  Brothers,  32nd  &  P.  R. 
A.  a.  Morris  Lime  &  Lliapston©  Co,, 
Ltd.,  Second  Natl.  Batik  Bldg. 
PORT  KENNEDY— 

Blair  &  Co. 
QLTARRYVJLLE— 

John  Rlneer. 
READING— 

Reading  Lime  Co. 
SCRANTON— 
CornelluB  B.  Haslam,  118  Cliff. 
Luther  Keller,  813  W.  Lex  Ave. 
S  WE DEL AND— 

Robt.   McCoy, 
TYRONE— 
Keystone  Lime  &  Stone  Co. 
A.  G.  Morris  Lime  &  Limestone  Co, 
UNIONS- ILLE— 

E.  D,  Logan  Sa  Bro, 
WAYNBSBORO" 

Decarbonated  Lime  Co. 
W  RIGHTS  VTLLE— 
C.  S.  Buddine, 
Kerr  Bros. 


JOHN  COLLINS 

Cement  Walk  Contractor 

Bath,  New  York 
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YORK— 
Henrv  Grolhe, 
H«nry  Y.  Kottcamp. 
Philip  J.    Kottcamp, 
Henry  Lucking. 
Wm.  F.  Smith. 
Willi  am  WUta. 
William  II.  Wltta. 

HUODH  ISLAND. 

LiN'COLiN— 

Harris  Limerick  Co, 

Stephen  Wrl^hL 
LONSDALE— 

Dexter  Limerick  Co, 

SOUTH  CAROLINA. 

GAFFNETS^" 
Carroll  &  Co. 
W.  H.  Richardson  &  Co. 

BURNS— 

Wright  Lime  Works. 
CKATTANOOGA— 

Ga*?«'r  Lime  &  Mfg-,  Co.  203  Carter. 
CLA  R  K  S  V I  IjL  B— 

Jaw.  Stinchfleld. 
KNOXVILLEI^ 

East  Tennessee   Lime   &   Sand   Co, 

Knoxvllle  Lime  &  Sand  Co. 

Southern  Lime  Co. 
NABHVILLl;- 

W   T.  Ha,rdlson.  115  S.  Front. 
PALMYRA— 

Palmyra  Lime  Co. 
SHERWOOD™ 

Alden  Lime  Co. 

Gager  Lime  &  Mfgr.  Co. 

H.  McKlnsey  &  Bons.  — 

TEXAS. 

Aum^N— 

Austin  White  Llrae  Co. 

Wm.  Walsh  &  Co, 
DALLAS— 

Grlflfith  &  Cowser,  590  Commerce. 

F,  Ml-hll,  S.  i-nd  of  Mkt. 

Moore  &  Howling,  271  Elm. 
EL  PASO— 

J.   H.   Smith. 

UTAH, 
OGDEN- 

J.   T.  Johnson  &  Co.,  585  S8lh. 
SALT    LAKE    Cin'- 

HaJiccck    Mt    Co. 

Langton    Lime    &    Cement    Co.     Rfdd 
&   Martin. 

Wm.    Varley. 

VEfiaiO\T. 

BRISTOL- 

B.   C^  Sarijent. 
BT^RTJNf^TON— 

Tobey    &    Call  In. 


IRA- 

Dexttr   D,    Day, 
LBlcEaTER- 

Brandon    Lime   &   Marble   Co. 

Leicester   Lime   &   Marble  Co. 
NEW   HAVEN— 

H     C    Palmar. 
NORTH    POWNALL— 

Follett  Bros, 

n^rble  &  Johnson. 
WE  A  TH  ERFIMLD— 

Chu?.    Ansden. 
WINUOSKI— 

Tobey  &  Catlin. 

S,  H,  Weston. 

VntGlllIA. 

BLUE   RIDGE   SPRINGS— 
Blue  Ridge  Cement  &  Lime  Wks, 

RICHMOND" 
Aui^usta   Lime  Co.,   1110  E.   Main, 
A.  S.  Lee  &  Son.  2Sth,  cor.   Cary. 
Moore  Lime  Co.,   17ili  and    Dock. 
Richmond  Phosphate  Co..  ChamT>er  of 
Com.   Bldg. 

RIVEKTON— 
Carson    &   Son. 

^ASUI?iGT0:V. 

SRATTLE- 

Seattle  and  Roche  Harbor  Lime  Co. 
SPOKANE— 

Washlne:ton    Brick,    Lime    and    Mfg. 
Co..  Stevens  and  N.  P.  Ry. 
TACOMA— 

Tacoma  and  Roche  Harbor  Lime  Co. 

WEST   VlltlilMA. 

BAKBRTON- 

Washinj^lon  Bklg.  Lime  Co. 
MARTINSRURG— 

Starnlard  Lime  and  Stone  Co. 
WHEELING- 

Wheeling"  Lime  and  Cement  Co. 

ivisco\siw, 

APPLET ON— 

J.  H.  Mars  ton  &  Co. 
e  ED ARBURG— 

Ansthutz  Lime  and  Stone  Co. 

R  Groth. 
EDEN- 

Nast   Bros, 
GRAFTON— 

Milwaukee  Falls  Lime  Co. 
HAMILTON- 

Western  Lime  and  Stone   Co. 
MILWAUKEE— 

J.    Druecker    &    Sons,    iJ&S    E.    North 
Ave. 

Ormsby  Lime  Co,,  511  Pabat  Bldg. 

Sarnow  Lime  Co,,  330S  Vllet. 

Western  Lime  and  Cement  Co.,  Pabtit 
Bldg. 
NEW  LONDON- 

Wostphal    Bros. 

Western  Lime  and  Cement  Co. 
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KOSH- 

Cook  &  Brown  Co. 
BAClNJi>- 

C,   Fox  &  Sons. 

Horlick  Ume  &  Stone  Q>. 
SHEBOYGAN— 

Sheboygan  Lime  Works. 


SUPERIOR— 
Warehouse  &  Builders  Supply  Ca 

LARAMIE- 
Clark.  Pel  ton  &  Employes  Co. 


Hore  (etot  (opies 


ttt 


I 


liiimm  [1a{a;ioe 

than  in  any  other  American  pnblica 
tion.  It  reachae  more  of  the  fjeopie  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  publication. 


PLASTER  MANUFACTURERS. 


Adamant    Mfg.     Co.,    317    Cham,     of 

Com.   iilde.,   Chicago. 
Adamant  Mfg,  Co,,  Hammond  Bldg., 

Ihitroit.    Mich, 
Adamant      Mfg.      Co.,      MlnneapoUs, 

Minn. 
Adamant  Mfg.  Co.,  Superior,   WIf. 
Adamant  Mfg.  0\,  Syracuse.  N.  Y. 
Adamant    Mfg.    Co.    of    Amerlcii,    IM 

&th  Ave.  New  York. 
Adamant  Wall  Plaster  Ca,  Indlnnap- 

oUs,   I  mi. 
Alataafiter  Co.,  Alabaater,  Mich.;  1019 

Cliam.     of     Cam.     Bldg.,     Chicago; 

Union  Trust  Bkls  *  Detroit,   Mich, 
AlBbaJttlue     Vo*f     Orand.     Rj|plilii< 

Alpine  Plaster  Co..  Ix>s  Angeles,  Cai. 
American    Asbestos    Co..    46    B'way. 

New  Yorlc, 
American  Cement  Plaster  Co.,   Law- 
rence &  Wichita,  Kaa. 
American     Plaster     Co..     Lawrence, 

Kas. 
American     Hard   Wail     Plaster   Co.. 

Utica,   N.  Y. 
American        Mfg.        Co.        (Eclipse). 

Waynesboro.  Pa. 
American  Mortar  Co.,  39  N.  Dhiaton, 

Grand  Rapids,   Mich. 
Baker   Piaster   Co.,    Hot  Springs,    S 

r>ak.;  Omaha,  Neb. 
Best   Bros.    &  Co.^   Medicine    Ixxig^. 

Kas. 
Blue  Rapids  Plaater  Co.»  Blue  Rap- 
ids, Kas. 
Blu<?    Valluy    PiaHt<^r     To.,     Onitiha, 

NVb. 
C.   A.    Urockett  C+'nuut    Co.    (Aetna). 

m  \\\  Sth.  Kansas  riity,  Mo. 
.1.    L.    Brown,  ntii*   \Mi    St.,    Denver, 

Col. 
Buffalo  .Mortar  Co..  Buffalo,  X.   V. 
iiuffalo   Paragron   Wall    l^lastt-r    Ct*  , 

Buffalo,  N.  Y. 
California  A nti -Caloric  Co.,  211  Mis- 
sion,  San   Francisco,  C-il. 
Cardiff     Gypsum     Piaster     Co..      l^i. 

Doilgt^.  la. 
Chrtmpion  Wall   Planter  Co.,    Fntnk- 
lin    A'    Preble   Ave.,    Allegbeny,    Pa. 
T\w   v..    A.    (nialtU'ld    Co..    -I^^i    Bimlr- 
v^ard.  Ni'W  ilavtfi,  Corn. 


Wni,  IL  Cheney  &  Son,  5SS  River  St.» 
Troy,  N,  Y. 

Wm.  Wirt  Clarke  &  Sun.  115  t3ay  St.. 
tS.,  Baltimore,  Md. 

Coniiectlont  Adamant  Plaster  Co.^  10 
'III  .Rivrr  St.,  New  Haven,   Conn. 

6onsolidated  Plaster  Mfg.  Co.,  Love- 
land.  Col. 

CoojH-r  tSr  Co.,  Nashville,  Tenn. 

CrowTl  Wall  Plaster  Co..  W.  Brad- 
dock.  Pa. 

Dayton  Wall  Piaster  Co.,  Dayton^  O. 

Derfltur  Hard  Wall  PL^ster  Co..  De- 
catur,   111. 

Decora  tors'  Supply  Co.,  20»  S.  Clin- 
ton, i'hicago. 

De unison  Wall  Plaster  Co.,  Dennl- 
wm,  O. 

Dev  Moine«  Fuel  &  Lime  Co.,  Des 
MolneB.  la. 

r>lamond    Wall    Cement   Co..    Nyack* 

N.   V. 

Diamond  W^ali  Plaster  Co.,  Indian- 
a I  oils,   Tnd. 

Dieklubuii  Cement  Co.,  !*31  Mar- 
quette Bldg..  Chicago,   111. 

Dillon  Crment  Pias^ttr  Works.  Dil- 
lon,   K  L"^. 

.iohn  Drueckcr,  Canal  &  Kindle  Sts., 

Chicago,  ill. 
i  Mm  combs  Stucco  Co.,  Ft.  Dodji;e.  Ia« 
Durr  Plaiiter  Co.,   Milwaukee,   Wis. 
Eagle   Piaster   Millfi.   Grand   Rapids, 

Mich. 
IClastlc  Pulp  Plastir  Co..  Warren,  O. 
Kngiish     Plaster      Works,     Oakfleld» 

N.   V. 
PIrie  Hard  WtiU  Piaster  Co..  Erie  Pa. 
Knroka  Plaster  Co.,  Syracuse.  N.  T. 
ijvauyvitle  Aaamant  Factory,  E^^ang- 

vtlle,  Ind. 
The  Fish  back  Planter  Co.,  407  Cham. 

or  Comm..   Toledo,   O. 
FiiKf^erald    Plaster     Co..      Allegheny. 

Pa.;    Springfield,    ill.;    Peoria,      111, 

and  Huntingdon.  W.  Va. 
Forrester    Plaster    tT'o,.    ft.    Kirtland, 

t:"  lev  elands  O. 
FL    Dodge  Plaster  Co.,     Ft.     Dodge, 

ia. 
Samuel  H.  French  St  Co..  4th  &  Cal- 

lowhill.  PhiladeVphi^.  Pa. 
Gibraltar    Wail    Plaster    Works.    1C07 

Niagara.  Buffalo,  N.   "' 
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T   Godfrt-y    &      Bro,,      1(»0     Monroe, 


Grand  Rapids.  Mich. 

Golden  Gait-  Plaster  Mills.  215  Main, 
Sim  Francisco.  Cal. 

Grand  Rapids  Gypaum  Works,  42^ 
Mich.  Trust  Co,  Btdg.,  Grand  Rap- 
ids. Mich. 

Grnrid  Rapids  Plaster  Co..  tio  Monroe^ 
Grand  RapidB.  Mich.  {W\  S.  Hovey, 
Gen.    Agtj. 

Grnnrie  Harti  Wall  FUister,  fii^  Ith, 
N..  Mlnneai>olis,  Mhvn, 

Granite  Wall  Plaster  Co.,  Grand 
Ratiida,  Mich.,  and  Fort  Clinton 
and  Yonn^atown.  O. 

Great  Western  Puister  Co.,  Blue 
Ru:>ida.    Kan. 

Gypsum  Products  Mfu-  Co.,  Grand 
Rapid H.  Mich. 

IJammlll  &  Gillespie.  210  Front  BU, 
IWw  York. 

H  earn  eld.  Bannister  &  Co..  S20  San- 
some,  San  Francisco.  Cal. 

lligglnson  Mfg,  Co.,  New  burg.  N.  Y. 

International  Rock  Plaster  Co., 
Jersey   City.    N.   J. 

Jowa  Piaster  Aasocintlon,  Fort 
Dodse,  iu. 

Kentucky  Wall  Plaster  Co..  Water. 
E  of  tat.,   Louisville,   Ky, 

Keystone  Plaster  Co..  Lock  Box  <i76. 
Chester,  Pa.;  IG  S  Broad,  Phlla., 
Pa.;  fJth  St.  whsirf  S.  \V.,  Wash- 
lni,-ion.  D.   C,  &  Wtlliams|u»rt.   Pa, 

J  B.  KlnK  &  Co,,  1  Bway.,  N-  Y.,  A 
New  Brighton,  S.  L,  N.  Y..  &  322 
Genesee,  Bnffalo,  N.  Y, 

V.  C.  &  C.  B,  Kin^,  olO  West.  New 
York. 

Lone  Star  Plaster  Co..  Quam'h.  Tex. 

Marsh  &  Co,,  Sandimky,  O. 

Michigan  Plaster  Co  .  Grand  Rapids, 
Mich. 

MIchiifan  &  Ohh»  Plast.-r  Cik,  Pythian 
Temple,  Grand  Ral^ids,  Mich. 

Midland  Plaster  &  O-m  nl  Co.,  518 
Michigan  Tnwt  Bldg.,  Grand  Rap- 
Ids,  Mirh. 

Midland  Plaster  <\i.,  Bldrs,  &  Trad- 
ers*  Exch,,    Kani^fiu  Cily^  Mo, 

Mo  n  I  ATI  a  Hard  Wall  Plaster  Co., 
Butte.    Mont, 

Montana  Plaster  Co,\  Joliet,  Mont, 

Kapoifon  I'ulp  Plaster  Co.,  T19  The 
Nasby.    Tnledo.    O. 

Newark  Ume  *  Cement  Mfg.  Co., 
foctt  of  Bridge  St..  Newark,  N.  J, 

New  England  Adamant  Co.,  \m  Dev- 
onshire,  Rnslon. 

New  Jersey  Adamaijl  ^t^.  Co,,  New- 
ark,  N    J 

Newklrk  Plaster  Works,  New  kirk, 
Okla  Ter. 

Ohio  Adamant  Co,,  1S3  Meravln, 
Cloveland,  O. 


Old   R  mtin   Plaster   Co.,   East   Over- 
cool,   O. 
Ottumwa  Pla^iter  Co..  Ottumwa,   la. 
Paragon  Plaster  Co.,   Syracus?,  N.   Y. 
ParagDn      Plaster      &      Supply      Co., 

Scrantim,    Pa. 
V.    H.    Parks   &   Son.    Decatur,   TIL 
Peorln   Portland   Cement  Wall   Plas- 
ter.  I'eoria,  111, 
Phoenix    Plaster   Mills    (Wotherspoon 

&  Son,  propB.),  fi5  9th  Ave.,  N,  Y. 
Piatt  Plasler  Co,,  130  Fulton.  N.  Y, 
Queen  City  Plaster  Works.  7  Tona- 

wanda,    Buffalo,    N.  .Y. 
A.      D.      Rathbone,      Grand     Ruplds, 

Mich. 
Red  Beath   Plaster  Mill.^,  R  d  Beach, 

Me. 
Rnck    Plat*ter    Mfg.    Co.,    1019    Cham. 

of  Com.    Bldg.,  Chicago,   111, 
Kock  Plaster -Co.,  of  N.  Y,  &  N.  J., 

11  B'way,  N.  Y.,  and  ft.  7th,  HoIwd- 

ken.  N.  J. 
Rock  Plaster  Co.,  Dresden,  O, 
Rock  Phistcr  Mfg.  Co..  Colnmhua,  O. 
Roclt   Plaster   Co,.    Providence,    R,    I. 
Rock   Fittstor   (Samuel    H.    French    & 

Co.,    agents),    4th     and    Callowhill, 

Phlla..   Pa. 
Rockford     Wall     Plaster  Co.,   Rock- 
ford,  111. 
Roman    Cement   Plaster  Co.,   Sprtng- 

val?.  Kas. 
Royal    Cement    Plaster     Co..    Salina* 

Kas.,  and  S.  end  of  18th  St.  Bridge, 

St.    Louis. 
Royal  Plaster  Co.,  8th  c.  Culvert,  Cin- 
cinnati, O. 
Salina    t^ement    Piaster     Co.      Salina, 

Ka.^. 
Southwefitern  Plaster  Co.,  Savannah, 

Ga. 
Springlleld  Eureka  FSard  Plaster  Co., 

S^^ri  Hi? field,   Mass. 
Standard  Cement    Plaster  Co.,   Lnra- 

mier,    Wyn. 
Sta  nil  II  ril      l*li«ftter       €<».*     Ruffnla^ 

K,   Y. 
Standard   Wall    Plaster   Co.,   Wlnrna* 

Minn. 
Calvin  Tompkins,  130  Liberty  St.  New 

York. 
Union  Mills,  Grand viOe.  Mich, 
The  WiirrK-r  Mtller  <*o.,  Ralirond  Ave. 

New   Haven.   Cunn. 
L.  A.   Witt  kins  Merchandise  Co..  1525 

Wasfice  »gt,,   Denver,  Cdi. 
Wlnilsur  Cement  Co.,  iHij  Devonshire, 

Boston,   Mass. 
Wot  hers  UMion     &     Son,   65   9th    Ave,» 

New  York. 
Wymore  Plaster  Cti..  Wjtnore.  Neb. 
Zenith  Wall   Plaster  and  Finish  Co., 

11   X    3d,   Minneapolis.  Minn.;  South 

St     Paul,    Minn.,   nnd    Fort    Dodge^ 

ta 
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Aeceleratetl  Testa  of  Cement.... 27,  39 

Philaaeiphia   D,     P.     W.     Bpecinca- 

cation  ...,.   .,.,, 53 

Adulleratlona  of  Cemtnt -..,,28 

Adulterations  with  Slagr  ....,29 

AduUeratlons,  Effect  of  .80,  81 

Aeration   of     Cement,     U,     S.     Navy 
Specification   S7 

Age  of   Briquettes M 

American  Society  of  Civil  EJn^neers. 

Teats     for     Cement     recommended 

by  21.  23,  34,  25,  36,  27 

Analysis,   Chemical,   of  Cement.   {See 
Chemical  Analyses). 

Arches,  Cuncreti?  and  Steel- 
Keepers    and    Thacher    Spedflca- 

tlons   ...... - ,,.,.,.,89 

Miscellaneous  Itemg   ............91.  ^ 

Indianatiolfa  Specifi cations   ....B2 

Miscellaneous  Items   ,. 96 

Architects- 
List  oft     Supervising^    U&e    of    Ce- 
ment   ......... ....,,..,  .524 

Sjteclflcatlons   for     Cement,     Phila- 
delphia  ...............60 

Artificial  Stone.   (See  Stonej. 
WrtWcs.  (See  Sidewalks). 

Ball    Mills 13,  15 

Baltimore,  Md.,  Cy.  EnKr,  Speclflca- 
tlons  for  Cement,  Natural  and 
Portland B4 

Boiling:  Test.  (See  Accelerated  Tests). 

Bo  una  System,     Concrete    and    Steel 
Construction ......,,76 

BordeiiciVH       Concrete       and       Steel 
Conatructlon  ..,. ., ,....75 

Brands  of  Ct-mtnt .,  7 

Msrt'of   Amrrlrun    , ..3HJ 

lA»t  of  Fi»nl>4T» .,.327 

Briquettes— 

Mixing  Cement  fur 2i 

Molds    for 142 

Proportion  of  Wnti-r  for,,. 24 

Tensile  Strength  of  , , .23 

U.  S.  Navy  Specifications  for  Mak- 
ing  .:^,  39 

Buffalo,    N,    Y..    Dept.     Pub.   WorkJ3. 

SpeclflcaHons    for   Cement,    Natural 

and  Portland M 

Caslna:     for     Concrete     Facing     and 
Forms,— 

Hannthal    &    St.    Joseph    Spc^cifi ca- 
tion  ,,.....,,,,„.,,., .102 

Illinois^  Central  Specification   .99 

Indfanapnlisi  Speefficatinn   ..93 


KtL'ijers  &  Thacher  Specification  90 
New   York  t^entral   R.   R.   Si>eclfiea- 

Uuii .......103 

Ctment— 
Amount   In   Cubic   Yard    of  Mortar 

and  Concrete 72 

Amount  Required  for  Briquettes  27 
Deilnitions  of  Classes  ........9,  10,  11 

r>i  Vt^lopment  of  Industry   ...,,. lS-20 

Export    of 20 

Naiiiral  Hydraulic ..,.,9 

Plants,   Engineers'    Uesig-nlng. . . .58& 
Proportionate       Use       of       Various 

Kinds  .... ............ 10,  20 

Specifications,  See  Portland  Cement 
and   Natural   Hydraulic  Cement. 

Testlnj?    of 21 

Centerlof:  for  Concrete  Arches  90,  93 
CvrlllkateB   of   Test   Required  In   In- 
dianapolis   .47,  49 

Checking  of  Cement.    See  Soundness. 
Chemical    Analysis   of  Cement., 28.  50 

Architects.   Specifications   60 

Rijffah)  D,  P.  W.  Specmcation  .,..5i 

IndianupollB  Specification  ...49 

Labiiratorlea  and   Engineers'   Mak~ 

lag BS5 

Philadelphia    D.    P.    W,    Specifica- 
tion    R3 

Beading     Dept.     Sewers     Sped  fi  ca- 
tion  58 

St.    l.nuls   Water     Deivt.     Speclflca' 

tlon  ., B9 

U,  S    Navy  Specification 97 

Wallaboiit,      Brooklyn       Specifica- 
tion  ..49 

Results   of.    Analyses- 
Alma  Portland  , .IRfi 

Ali>rna    Portland .IBS 

Alifha  Portland ..., ir»S 

Atlas  Portland ,..   ..   .I»i2 

Birmingham  Pozzuolana  .......164 

Bronson  Portland Iflfi 

Buckeye  Portland ......IBfi 

Buflfalo  Portland 170 

CatBklll  Portland  ...,.^..,*,* 174 

Chicago  Portlfind  * 17% 

Colorado  Portland  . ....,., IT* 

Defiance  Natural .181 

Tilamond  Portland  182 

Empln^  Portland IM 

Fart    Scotl    NfUurnl 187 

Fowl!''-  &  Pn*"  Natural    .... 1S7 

Glens  Ff>lls  Portland   Iis9 

llUonis  Steel  Co.  Portland 193 

TmpKrlf?!  Portland .1j4 
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'Chemical  AnalyseBt  Results  of  louu- 
tinued). 

Iroquois  Portland   ,. ;»7 

James  River  Nalural    ,.1^ 

Wm.  Kratise  Portland  .......  .Am 

Mankato  Cement  Rock   .  /Ml 

Marquette  Portland  207 

Maryland    Pozzuolaoa 207 

Mlchlg-an  Alkali  Portland jy& 

Michigan  Portland   ,. ..lilO 

Milwaukee  Natural   ,....2S0 

Nazareth  Portland  ,..,.jiil 

Omega  Portland 217 

Phoenix  Cement  Rock 219 

Phoenix   Portland   293 

Texas    Materials    , , 226 

Virginia    Portland    ..228 

TVabash   Portland .230 

'Western  Portland  ...., 23S 

White  Cliffs  Materials   ..,,.....233 

Cisterns.     Plaster  Ln^r W> 

Quantities    of    Materials    Required 

for ......13S 

Cllpa       for       Holding       Test       Bri- 
quettes  „27,  34 

Colora  for  Cement  Work  '  ,81 

Sidewalks    ,. I0i5.    112 

Compression        Strength        of        Ce- 
ment    , 22,  33 

Of  Concrete   ,,,.72 

Concrete— 

And  Steel  Combinations  75 

Buffalo  Specification 123 

Compression   Strength   of ....72 

Dumplng^  of  irnder  Water ?■) 

Effect  of  on   Iron 75 

For   Sewer       Pipe       and     Building 

Stone .-...^ 131 

For   Street    Foundation,  Indians  po- 
lls Specification  12fi 

Indianapolis      Specification.       Nat- 
ural  125 

Indianapolis      Specification,      Port- 
land Cement    94 

Ingredients  of  a  Cubic  Tard  of  and 

Cost ^,^2 

Keepers    &    Thacher    Specification, 

PortlantI  Cement   » ,.86 

Miscellaneous  Uses  of, ...... 7S,  79,  80 

Proportions    for,    for   Various   pur- 
poses  ,....129 

Quantities       of       Materials        Re- 
quired   ,...» 136,  137 

Relative     Cost     Laying  Wet     and 

Dry 73 

Specification   for     on     Penna.     Av. 
Subway,   Philadelphia,   Natural.fjl 

Uses  of .,....,.62 

Weight  of ..135 

See  nlso  Portland  Cement  and  Nat- 
ural Hydraulic  Cement, 
Connections   of  Concrete   Surfaces, 88 
Conrow,  Herman,   on  Wet    and  Dry 

Concrete 72 

Cdn  tractors— 

List   of,    listing  Cement 426 


Cost  of  Mortar   62-71 

Of   Laying     Wet     and     Dry     Con- 
crete -. .,    ...,,. ...7^1 

Cottancin      System,     Concrete      and! 
Steel   Construction   , .76 

Cracking  of  Cement  (See  Soundness). 

Crossings,  Street,  of  Cement  Con- 
crete  ., -,,. .....77,   120 

Curb  and  Gutter 77 

Specmcatloni* Il6,  118 

Parkhurst 78 1 

Specifications  ...,....., ,   ....... lit  1 

Davidsen   Tube  Mills   13.   isi 

Dealers  in  Cement  ,,. ....tf 

List  of ..SBfJ 

In  Lime  and  Plaster,  List  of — 625 

Definition  J  of  Classes  of  Ce- 
ment  ....!J,  10.  U 

Density,  Apt^arent Mi 

True 3a  T 

Descriptions    of    American      Cement 

Works  and   Processes  ..., 163 

Of   Foreign     Cement     Works     and 
Proce&a?B 23S 

Detroit.  Mich.,  Board  of  Public 
WorkSt  Speclhcatlons  for  Cement, 
Natural  and  Portland  ,...,. .,B7| 

Driveways  of  Cement  Concrete 77 

(See  also  Sidewalks.) 

Drainage  of  Arch S9 

Dry  Concrete 72 

Dry   Process     of     Making     Portland 

Cement.,.. 157.   1S9.   170.   174.   177.   179, 

19o.  19g.  20l>,  203.  212,  21S,  227,  22?,  1213. 

From  Slag ......177,  193 

ESngineers,  IT.  S„  Specifications  for 
Cement ..... ., ...40 

Bngiueers,       Supervising       Use      of 

Testing    Cement    585  1 

Cement     List    of 524 

Designing   Cement   Plants    585 

Batlmate.*^  for  Cement  Work.  Data 
for ..,...,,...62,  134 

Expanded  Metal,  Concrete  and 
Steel  Constructions? 76 

Expansion  Joints  In  Concrete  Ma- 
sonry ,,. ,..,.. 101.  103 

Facing,  Brick.  With  Concrete  Trim- 
mings  88 

Concrete,     for     Piers     and     Walla 
S7,   IflO.   103 

Fence."?  of  Cement  Concrete 77 

Filler  for  Brlek  Pavement,  Ce- 
ment  127 

Fineness ....22,  30 

ApparatuF  for  determining 144 

Architects    of    Philadelphia,    Specltl* 

efiiion,   Porlland   W 

Baltimore    Cy,    Engr.     Specification 
Natural  &  Portland.  .....,..,..,..,54 

Buffalo.    D.     P.     W.    Specification, 

Natural    anrl    Porti^nd,... .54 

Detroit     B.    P.     W.,     Speclfl  nation. 

Natural   and   Portland 57 

Hendricks  Specification.  Natural  and 
Portland .4* 
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Tndlf^UBpoliB   SiJEcificaiions,   Natural 
and    Purtlaml -..47.    AH 

Wnllabout     BnKjklyri     Speciflcatlon, 
PortlE^ntl    ..., 49 

Kct'iKTs    it    Thacher    Specification. 
PnrtUmc! .S5 

N.    Y.    Central    R.    R.    Specification, 
Nat  urn  I  and   Portl^mrl.. - 42 

Pennsylvania    Ave.    Subway     Phlla- 
delEihta  Speclficatton,  Natural.... 51 

Pennsylvania    R„    H.     Specification, 
Natural  ami  Portland. .......43 

pGorlM  Cy.  Ensr.  Specification,  Nat- 
ural   .59 

Philadelphia   D.      P.     W.    S|>eciftca- 
tion.  Natural  &  PorllanrI .53.  53 

Pittsburg    Bur.    of    Kn^.    Spcclficn- 
Uon.    Natural   and   Fortlancl 56 

Rallrojid    SiJwim-atlon,    PortlansLJl 

Rending  Deit.   Sewers^  Sped  flea  t  ion. 
Portland 5S 

St.    LiOuls    Water    Dept,      Specifica- 
tion,   Portland    .,..,. ...60 

Topeka   M^lan     Arch     Specification, 
Portland ,45 

11.      S.      Navy     Specification.    Port- 
land 37 

Wallabout  Brooklyn     Sped fl cation, 

Portland 4R 

Fire  Proof  Mortar  SI 

Floating.    See  also  Plastering. 
Floors   of  Cement   Concrete.... 77,  131 

Fcr    Wei    Cellars 122 

Forms  for  Concrpte  Structures.     See 

Casing. 
Foundations: 

Fnr    Brld^eg .,..85,    a3 

For  Street  Railwa^j^s,  Chicago  Sp:cl- 
fieatlmH  133 

For   Walk.s,J€4.   105.    107.   ](l«.    111.   114 
Fowler,    C.    E.,    on    Materials    In    a 
Cubic   Yard   of   Mortar   ami   Con- 
crete     ,„..... 71.    72     . 

Freight  Rates     on     Cement.       Table 

facing   |iage ....14f< 

Front.   Effect  of.  an  Mortar  ........ SO 

Stops  Lavirm  <.yf  Walks 117 

Gateways  <»f  <  Vnient  Concrete. . 77 

Granite,  Ci  iii^h*il.  for  r^oncrete,  Sped* 
flcat'oii    .^... 97 

For    Sidewalk    *NiTi.rf'ie,     10^.     in«. 

ir_>.  w\.  lie. 

Graniinlil  Sidewalks    .^i  .    Sidewalks. 
OninniStVilc  walki^.     Sr<>  Sldewalk^^. 

Gravel    fnr    Concrete .,..,.-74 

F^or    Siil-walk  Concrete. 106.  111.  115.  llfi. 

Weight    of 135 

Grimn  Mill 13.  14 

Grinding     Machinery     for     Cement 

Mills 13 

Gutter,   Sec  Curb  and  Gutttt^r. 
Hannibal  Sk  St.  Joseph  R.  R.    Speci- 
fications for  Concrete  Will] 101 

Hendrirks  SpcciRca linns  for  Cement 

for    Railroad    Work,    Natural    and 

Hydmnillc...    ...44 


IKnin  biout-    SyBtem,     Concrete    and 

St<  r|  i'oustruciion ...7S 

Hyatt    ayatem.    Concrete    and    Steel 

Construction .7fi 

Hydraulic  Ctmcnt.  T^alural 9.  10 

Illinois     Central     Railroad     Concrete 

Specifications  ^7 

Imi>roved     Natural     Hydraulic     Ce- 
ments   . , 10 

lndkuJji]M:iliB— 

Si  '  (i  In  41  lions  for  Cement ....4S 

Si'  line  ii  lions     for     Concrete     and 

*SL4*1   ,\rch  Bridges 92 

liiLrodactJrm.. * ■•^J' 

Iron,  EfTect  of  Concrete  On 75 

Ki'epera  &     Thacher,     Specifications 
for  r'-ni Crete  and  Steel  Bridge....  84 

ronijiar.itive     Use     of     Rotary     & 

Virtiral  ........  .. 20 

For  Burning  Cement ..13 

Introduction  of  Rotary 17,  18 

Rotary ...  14 

Labor  Required     for     Laying     Con* 
rn  tr ^ 73 

Xjal.i.rritories 6.   ^ 

Analyzing  and  Testing  Cement. .5S5 

Lathlmry  &  Spackman 140 

Philadelphia  Testing 52.  141 

Purdue  nniversity  — ....  ...  147 

i.aylng   Concrete.    Sec    Placing    Con- 
rrete. 

LehiKli   District  Cemi-nts   10 

Pi>rt  la  nd  Cements  II 

lAuu- 

Effect  of   on   Mortar   ..........  SO.   81 

List   of    Dealers  in    .626 

List  of  Manufacturers  of  . . .  .628 

Manufaeturers  and   Dealers   . 8 

Weight  of  ........ 135 

Machines  Classes  of  for  Mixing  Con- 
crete ........  ........  7n.  74 

Machinery  Manufacturers   8 

For  Cement  Plants,   List  of  Manu- 
facturers  ......588 

For  Cement  Users   ...........588 

Machines          for         Testing         Brl- 
iiut-tles .27,  34,   40 

Magnrsia  in  Cement- 
Architects      of     Philadelphia      Re- 
quirement   ^* 60 

Byffalo  D,   P.  W.   Requirement  .  54 
Reading    Dept,      Sewers      Require- 
ment   ......* .' »  58 

St.    Louis    Water    Dept.     Require- 
ment     ^" -59 

LT.  S.  Navy  Reaoireraent 39 

Manufactories       of        Cement.       See 

Works. 
Manufacturers  of  Cement- 
List  of  American 240 

List  of  Foreign  .306 

List   of,   of  Lime   €28 

Masonry.  Mortar  Required  for....  137 
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aelan— 
Arch       bridge       at       Indiaaapolla, 

Ind   46 

Arch  Brldare  at  Toptka,  Kas.,  Spf- 

cificatlons  for 45 

System,    Concrete   and   Steel     Con- 
struction   , 76 

Microscopic  Testa ,  .30 

Mixing    Concrete,    Specifications    for 
8?,  9S,   102,    1(1(3,  IZS 

Mixtures  for  Concrete   .62,  71 

Keepers     &     Tliacher       Specifica- 
tions   S8 

Molds  for  Making  Briquettes  26 

Monler  Arch  Bridge  in  Phiiladelphia  4.^ 

Invention  of,  Construction 75 

Metiiod    of    Concreting  Philadelphia 

Arch ..,.S3 

Special  Constructions  .._._.., ...131 
Mortar- 
Buffalo  grectRcati'^ns 123 

For  Laying  Brick  and  Stone 131 

Indianapolis  Specifications  , 124 

Ingredients  of  a  Cubic  Yard  of  anril 

Cost  --. ea 

Philadelphia    Specifications,      Nat- 
ural    ,... 51.  122 

Philadelphia     Specifications,     Port- 
land  122 

QuantiUeg  of  Materials  Required  136 

Required  to  t^ay  Masonry  137 

Hetenaperlng  .,...». ....>.. 80 

Specified  Proportions    Penna.     Ave. 
Snbway. 

Water-tight  Cement ISO 

Natural   Hydraulic   Cement S 

An  Irifluflflcient  Specification 68 

Baltimore  Cy,  Engr.  Sptcificatlnn  54 
Buffalo  D.  P.  TV.  Specification  ....54 
Concrete,  Chicago  Street  Railway  13U 
Concrete,  H.  &  Si.  J,  R,  R,  Specifi- 

tions 102 

Concrete,      111.      Central      Speclflca- 

Uons .....98 

Concrete;  Where  Used  ,..,n7 

Definitions  of  9,  10 

Detroit  B.  P.  W.  Specifications  .57 

Development  of  Industry  ,....11 

Discovery  of ....U 

Diatribution  over  Country  .....,..,.12 
Hannibal  &  St  Joseph  R.  H.  Specifi- 
cations   —  ► . .  ,101 

I  Hendricks  Spec! ll cation*?  .,.,..,...,45 
I  Indian  aDO  lis  Sp*:cifications    ........47 

[N.  T.  Central  R.  R.  Specifications  42 
iFenna.    Ave.    Subway.    Piilladelphta 

Specifications    .,..♦ 51 

j  Pennsylvania  R.  R.  Co.    Specifica- 
tions  43 

'  Peoria,  111..  Cy.  Engr.  Sewer  Speci- 
fications .,. ,v........-.*59 

Philadelphia   D.    P«     W.     Bpeciflca- 

tlons ,  * 52 

Plttsburs   Bureau   of   Eng.   Specifi- 
cations  » .56 


Process  of  Making, 

12.  1»7,   20f>,  203,   204.  211.  215,  227 
Required  to  I^y  Sewer  Pipe  ......139 

Weie^ht   of »,,.136 

Navy   U.    S.,   Specifications     for     Ce- 
ment ., 37 

New  York  Central  R.  K.,  Specifica- 
tions   for     Cement,     Natural     and 

Portland .........  42 

Specifications    for    Contrete    Mixing 

and  Placing 102 

Ornamental   Uses     of     Cement     and 

Concrete   .......... 77 

Packing  of  Cement— 

An   Insutlicient   Specification 58 

Dc^troit  G.  P.  W.  Specification,...  &7 

Methods  of,  and  Shipping  ..  135 

Philadelphia    D.    P.    W     Specifica- 
tion    , 52 

St.   Loui^  Water    Dept     Specifica- 
tion   60 

U,  S.  Encrlneers  Specification 40 

U.  S.  Navy  Specification  ....  '^ 

Walla  bout       Brooklyn       Specifica- 
tion    5t 

Pastes- 
Keepers  &  Tliacher  Specification.  S$ 
Pennsylvania    R^    R.    Co.    Speciflc'i- 

tion 43,   44 

Peoria  Cy.  i^ng^t.  Specification....  59 
Pittsburg,   Bur.    of  Eng.   Specifica- 
tion  55 

Prepnration  of .........  24.  30 

Topeka      Melan      Arch       Specifica- 
tion   46 

U.   S.   Navy   Specification   ........  38 

Wall  about      Brooklyn         Specifica- 
tion ... 50 

Pennsylvania   Ave.     Subway.    Phlla- 
drlpifia,   Specifications  for  Cement, 

Natural  and  Portland 51 

Pt  nnsylvania  R.  R.  Co.,  Specification 
for     Cement,     Natural    and    Port- 
land   4S 

Peoria,  III,,  Cy.     T3ngr.     Specification 

for  Sewers,  Natural  Ctment. .. . ,.  69 

Philadelphia,    Pn.,    Dept.     of     Public 

Works,  Specifications  for    Cement, 

Natural  and  Portland   52»  53 

Piers  of  Concrete 76,  7S 

Pittsburg.  Pa  ,  Bureau  of  Englneer- 

In^r       Specifications      for      Cement, 

Natural  and  Portland   ......  "iH,  56 

Pin^^inp  Concrete  ......  95,  100,  10r2,  103 

Plaster.    Uat  of  Dealers   in (J26 

Fr  r  Walks  . .  104   106.  H^7,  10©,  111,  112 
Plastering;— 
Amount  of  (Vment  Required  for.137 

Cisterns ., 180 

f>r  Cement  Mortar  87,  102 

See    Also    Stucco, 
Portland  Cement- 
American  and     Foreign,     Compara- 
tive Use  of 2a 

An  Insutflcient  Specifictitton.......58 
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Architects  of    Philadelphia,  Specifi- 
cations   .,...,60 

Baltimore      C>\      Engr-^      SpecJtlca- 

tlons   .,,..,,.... &4 

Buffalo   Dej  t.   Pub.   Works,   Specifi- 
cations  ........p., 64 

Comparison    of     Amotints     of,     by 

Vertical  and  Rotary  Kilns. 20 

Ctnicrete  fur  Walks  and  Driveways. 

Sptclfi  cat  ions  for,  ,104,  106,  107,  im, 

111,  114 

Concrete,   IlL     Cent,     Specincatlens 

for . ..;.... 97 

Concrete,  Where  Uijed   -. -...97 

Detroit  B.  P.  W.  Speclflcadons....57 

General  Derinltlon 10 

Hendricks"  SjiecMlcatlona .44 

Imports  of 20 

Indianapolis  Specifications  — ,..,.46 
Keepers     anil     Thaeher     Sjieclflea- 

tlons ..85 

List  of  Uses  for 81 

Materials     Used     In  Making.  .12.  13, 

15.  16 
Mortar,  Amount  Required  for  Plas- 
tering  .137 

Mortar  Rcfiulred  far  Cisterns 138 

N.  Y.  Cent.  R.  R.  SptLiUvtilUm\A.A2 
Penn.   Ave,   Subway,     Philadelphia, 

Specifications   ...,51 

Pennsj'lvanla  R.  R.  St»eclflcatIons.43 
PhUadi-lphta     Dept,      Pub,      Works 

Specifications ,. 52 

Pittsburg     Bureau     of   Engine',  ring 

Specifications k> 

Process   of  Manufacture 13,  16 

Railroad  Specifications   .*.4t 

Reading     Dept.     Sewers     Specifica- 
tions  , 58 

Regions   and   Their   Products It 

Required  for  Cement  Pipe .13S 

Required   for   Sidtwalks 138 

St.  Louis     Water    Dept.     Specifica- 
tions  B& 

aipeciflcalEoiiK  for  Walks  ....115.  12f> 
Standard  Di  linillon  IT.  S.  A. .,...,  .11 
Topeka      Mffiiii      Arch      Specifiea- 

tlons    ,,., .........45 

XT.   S.     Hngineer     Otfice,   St     Paul. 

S{ieriticatlons  ,. ,,.....   .. 40 

U.  S-  Engineer's  SiiicUicatlonfi 36 

U,  S.  Navy  Dept.  %>ecincations....S7 
Wallabout       Brooklyn        Specifica- 
tions  49 

Weight  of ,...135 

Pozzuolana  .,.> ,*  *...-. 10,  Ifi 

Definition 11 

Process  of  Manufacrurclti,  164,  192, 

207 

Preface  ,., ,. .....5 

Processes     of     Manufacture     of  Ce- 
ment  ,..,..153 


8*'e  ;~\\5ii  Dry  Process,  Natural  Ce- 
mi-rii.  Process  of  Making.  Poz- 
auoi4LUu,  Seml-^'t't  Process, 
Silica  Portland  Cement.  Wet 
Process. 
Quality  of  Cement— 

An  Insufficient  Speeirtcation 58 

Detroit  B.  P.  W 57 

Hannibal  &  St.  Joseph  R.  R.  <Specl- 

ri     ihii  .... .....101 

H L  ] iJ rii  ks  Specification .44 

Iniltana  polls  Melan  Arch  Specifica- 
tion.   ,....,.. 46,  47 

Keepers  &  Thaeher  Specification. .85 

Peoria  Cy.  Engr.  S^pecitlcation 59 

Plttaljure   Bur.   of  Eng.    SpeclRca- 

tfnn 55 

St.    Louis    Water    Dept.    Specifica- 
tion   M 

Toin^ka      Melan      Arch      Specifica* 

Uon ..,....,.. 45 

U,  S.  Engineers  Si)ecification......40 

0.  S.  Na\^'  Specification ,  »37 

Rafter,  Geo.  W.,  on  Theory  of  Con- 
crete  72 

BalTroad     Work,     Specifications     for 

Cemtnt  for 41,  42,  43,  44,  45 

S- L    also  Street  Railw^ay. 
liansome   System,    Concrete    &   Steel 

ConBtrnt  t  ion ,.,..,..., 76 

Reading,  Pa..  Dept,  of  Sewers.   Sped- 

flcatlon  for  Portland  Cement 68 

Retemperlng  Mortar. , SO 

Rosendale  Cements, .10 

Rotary  Kiln.    See  Kiln. 
Sabin«    D.    C,    on    Tngredlents    of    a 
Cubic  Tard  of  mortar  and  of  Con- 
crete and    Their  Cost    C2.  71 

St.    LouJH.    Mo..    Wattr    Department. 

Specifications    for    Cement .....58 

Sales    Axcnts    ,. 7 

List    of 335 

SaK  in  Mortar 102,   122 

Sampling  Cement 25,  29 

Hendrlckw    Specification ...  .44 

Keeper**  &  Thaeher  Specification., 86 
Pennsa^lvanla    R.    R.    Co.    Specifica- 
tion . .43 

Pitt.sburg    Bur.    of    Eng.    Specifica- 

tlijo '. ,55 

Topeka  Melan  Arch  Specification. .46 

U.   8.   Navy  Specification 37 

Sand- 
Amount  in  Cu.   Yd.   of  Mortar  and 

Concrete........    ., 73 

Bollcr'g  Specification... 123 

Buffalo   Specification 123 

BlTect  of  Increase  of  Proportion  on 

Mortar    .75 

EfTeel  of  Size  of  on  Concrete.  .,.,.74 
For   Concrete,    Hannibal    &    St.    Jo* 

Jo.seph  Specification ........ 101 

For  Cnncrete;  Illinois  Central  Specl- 

ficatton    ......97 

For   Sidewalks    ...... ^ 108,   115 
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[lapolls  SpeclficaUon  ,124 

Keepers    &    Thacher     Specidcatlons 

for    Tests    , 86 

Pennsylvania     R-     R.    Specification 

for  Tests  , *..♦. 44 

Peoria   Cy.    Engr.    Specification   for 

Tesis ...59 

Philadelphia  Sperviflcatlon 122 

Pittsburg    Bur.    ot    Eng,    Speclflca- 

Uon  for  Tests 56 

Standard  far  Tcsls.^ 26,   30 

U,    S.     hlnginei^Ts'    Specification    for 

t           Tests ,. .88 
U.  S.  Navy  Speciflcatfon  for  Tests,38 
WallHbout.    Brqokljn^     Specitlcation 
for    Tea:?    fiO 
Weight  of   : «3,  135 
Sea  Water,   Cement  for  Use  In .49 
Semi  Wet,   Process  ot  Making  Port- 
land    Cement,  156.    1^6.    178,    U2,    184, 
188,  232. 

Setting  of  Cement 25 

Baltimore     Cy.      Engr.      Specifica- 
tion  54 

BumUo  D.   P.   W.   Specification..  54 

Hendrlcka   Specification 44 

N,     Y.    Central     R.      R.     Specifica- 
tion  43 

Penna,      Ave.      Subway»    Philadel- 
phia Speciflcatlon Bl 

Pennsylvania  B,   R.   Co.   Specifica- 
tion   43 

PeoHa  Cy.  Engr.  Specification.-  53 
Philadelphia     Apparatus     for    De- 
termine time  of   144 

Philadelphia  D.     P.     W.    Specifica- 
tion  ........   - 53 

Railroad  Spjecificatlons   41 

Time  of 32 

Topeka  Melan  Arch  Specification  46 
U.        8.        Engineers        Specifica- 
tion     ..,.. m,   41 

U.  S,   Navy  Speci ficatlon 37 

Waliabout       Brooklyn       Specifica- 
tion  ..,,.  ....  49 

Sewer- 
Brick,     Specifications,      Indianapo- 
lis  124 

Cement   Requlref!   to  Lay LT9 

I  Concrete 78,  131 
Pipe,  Specifications,  Indianapolis. 1^5 
Pipe,  Amount  of  Cement  Re- 
quired   , 138 
Sidewalks— 
Amount  of  Cement  Required  for  138 

Cement    Concrete ........  76 

Comparison  of  Specifications....  114 

Indianapolis  Specifications  ......  IW 

Keepers      &      Thacher      Specifica- 
tions for.  — ... 90 

Pittahurc  Sped  flea  tions  ...........108 

St.  Louis  Specifications  106 

Specifications  for  .,,...,.  104 

Silica   Portland  Cement- 
Process  of  Making 224 

Sieves  for  Ascertaining^  fineness. 2$j  6S 

b . 


Slagf.  Cement  Fronu.lO.  11.  IC.  161)  177, 
192.  193,  307 

Soundness  of  Cement 22,32 

Arctiitecta    of    Philadelphia,    Speci- 
fication, Portland ^ 

Baltimore  Cy,   Engr.   Specifications, 

Natural   and   Po"'tlan(3    ...... .54 

Buffalo    D,     P.     W.     Speclfitatiun. 

Natural  and  F*ortland   54 

Hendricks'     Siieciflcatlont?,    Ni^tural 

and  Portland   ... 45 

Indianapolis      Specifications.     Nat- 
ural and  Portland  . , 47,  48 

Keepers  &    Thacher     Speciflcatlon, 

Portland S6 

N,  Y.  Central  R,   R.  Speciflcationa, 

Natural   and   Portland. 42 

Pittsburg  Bur.     of     Eng.   SpFCifica- 
tlons,  Natural  and  Portland. 56,  108 
Pennsylvania    R.    K.    Co.    Sp^eclfica- 
tions*.   Natural  and   Portland.... 43 
Peoria  Cy.  Engr,  Specification,  Nat- 
ural     ,..,   .    , ,.,. .,EiD 

PhllEvdelphia  D.  P.  W.  Speclfi coition. 

Natural  and  Portland... ri2,  53 

Railroad   Sreclficatinns,    Porlittnd.41 
Reading  Dept.  Sewtrs  Spscification, 

Portland   B8 

St.  LouL^  Water  Dept.  Specification, 

Porthmd    ....60 

Topeka   Mclan   Arch  Specifications* 

Portland   ......    .. 46 

U.     S.     Englnters'       Specifications, 

Portland   ....    ..,,... 41 

U.    S.    Navy      Specification,      Port- 
land  38 

Waliabout ^  Brooklyn,  N.  Y  ,  Sped* 

flcation,  Portland., 4ti,  50 

Specification  B. 6,35 

For  Cement  .. 3C 

For  Use  of  Cement   S3 

Varuitiona  in  Requirements 36 

See  Portland  Cement  and  Natural 
Hydraulic  Cement. 

Specific   Gravity ..........30 

Apparatus    for    Determining- 145 

Philadelphia  D,    F,     ViT.     Specifica- 
tion. Natural  and  Portland.. 52,  63 
W«llabont,   Brooklyn,   Specification, 

Portland  ......     , ....49 

Sprinkling  Concrete ..88,  536 

Steel  and  Concrete  in  Comblnation,.T5 
Speclficntions  for.  tndianapolis.93,  91 
Specifications      for,      Keepers     and 

Thacher   84,  89 

Stone- 
Amount  in  cu,   yd.   of  Mortar  and 

Coiicrete    .. .. ..72 

ArtificliJ 88,   131 

Facing ...,,87.  96 

For  Concrete,  Illinois  Central  Speci- 
fication     .., ....97 

For  Concrete,   Specifications. . 102 

For  Sidewalk  Cnnerete.,106.  106.  107. 
108,  115,  116 
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Weight  of  Broken  13i 

Storagt  t>f  Cement— 

An  I  nsuftk'it  nt  Sr>eitflcjiiion 36 

Philadelphia  D.  1'.  W.  Specif!  ca- 
tions  o2 

Pit ts burg  Bur.  of  Eng.  Specittca- 
tlotiH  .., .„,,..... 56 

St.  Liouis  Water  Dept,  Specifica- 
tions  ..60 

U  S.  Navy  Specitlcations 37 

Wallabout  Brooklyn  Specifica- 
tions  , . .  , , , _  ^51 

Street     Railway     Foundations,     CM* 

cago  SpecUicationa I'Xi 

Streets  of  Cement  Concrete 77 

Stucco.  Cement.,. VJ^ 

Siig^ar,   Effect  of  on   Mortar   M 

Sulphate    of   Lime,    KfTwt    of   on    C«^ 

ment .83t 

Sulphuric  Add  in  Cement— 

Architects  of  Philadelphia  Speci- 
fication  ..tiO 

Pliliadelphia  D.  P.  W.  Specifl ca- 
tion  ^*i 

Reading  Dept.  S«wera  Specifica- 
tion   68 

St.    Louia    Water    Dfpt.    Si>eciftca.» 

tion  „.*,. ......6ft 

Super^iaora  of  Cement  Construction. 

List  of 524 

Supplies    for    Cement    Plants,    Deal^ 

ers  In -r»8S 

Te  mpera  tu  res— 

Pittsburir    Bur.    of    Eng.    Speciflca- 

tion  of,  for  Tests.... 66 

Tensile       Strength.       Test      Heoom- 

mended 21,  23.  24.  'M 

An  Insufficient  Speciileation ..5S 

Apparatus  for  Detrrmlnirig. ..... .14G 

Architects  of  Philadelphia  Specill- 
catlon.    Porthiud  , m 

Bnltimore  Cy.  Engl".  S3i>eclfleatloil, 
Natural  &  Portland. .....\,.Bi 

Buffalo  D.  P.  W.  Speciflcntlon. 
Natural  &  Portland 54 

Detroit  B.  P.  \V,  Speciflciition. 
Natural  &  Portland 57 

Hannibal  Si  St.  Joseph  R.  R.  Specl- 
fiealifnu   Naturai.. .JQl 

IttndrtckH  Si Hrtn ration.  Natural  & 
Portland  *..*M 

indianapoliFi  S]o..tficatloii5,  Natural 
&  Portland... , 47.  4S 

Keepers  &  Thacher  Specification. 
Portland ..,86 

N.  T.  Central  R.  "R.  Speclficationa, 
Natural  &  Portland., .....12 

Of  Mortar,  Philadelphia  Speci- 
Mention.  Portland  .....123 

Pe.ntia.  Ave.  Suhway,  Philadelphia, 
Natural  &  Portland ...51 

Pennaytvanla  R.  R.  Co,  Specifica- 
tions. Natural  c&  Portland ...43 

Peoda.  TIL,  Cy.  Engr.  Specifica- 
tion, Natural . 59 


Fhiiadelphia    D.    P.    W.    Speclflca- 

lion.  Natural  &  Portland., ...53 

ifitVisJiurg    Bur.    of    Eng.    Specifica- 

tion.  Natural  &  i^jrtland. 5ti 

Railroad  Specifications.  Port  land.  41 
Reading  Dept.  Sewer  Sps-ei fixation, 

For L hi  nd  ...» ..... .58 

St.    I.oiiis    Water    Dept.    Specifica- 
tion,  Portland   .60 

Top*  ka  Mel  an  Arch  Specifications, 

i'ortland  ........ ......M 

U.      S.       Engineers      Specification* 

Pt  trtland 4C 

Tr    B      Navy     S:>ecin(tHion.     Port- 
land  ...39 

Wall  about       Brooklyn       Specifica- 

tlons*.  Portland  5C 

Testing   Laboratories    .,......( 

Mv>t  hods  of 21 

Tf  stw.   Accelerated   .........21 

Laboratories  and   En^neera'   Mak- 
ing  58S 

H^sultR  of 
American    Cement   Co..    Giant.. LMo 
Atlas  Portland  Cement  Co.'s  At- 
las    241 

Buckeye    Portland     Cement   Co.'s 

Buckeye 26C 

Diamond   Portbmd   Cement   Co."s 

Diamond  .....36( 

Glens    Falls      Portland      Cement 

Co. 'a  Ironclad ,.,263 

Olens    Falls      Portland      Cement 

Co.'s  Victor 264 

Illinois   Steel   Co.'s  Universal.  .2»J8 
Michigan     Alkali       Co,*s     Wyan- 
dotte     , ., 278 

Nazareth      Cement      Co. 'a    Naza- 
reth  282 

Newaygo  Portlotid  Cement  Co.'« 

Gibraltar 28n 

Phoenix      Cement      Co.'»     Phoe- 
nix  ......£92.  293 

Texas     Portland     Cement     Co.'s 

Live   Oak m 

I'tlcn    Cement    Company's    Black 
Ball  and  Clark. ....... nm  300,  3fll 

^^abash    Portland    Cement    Co.'s 

Turkey 304 

Thacher    Syititem    Concrete     &     Steel 

Construction   — .76 

Sped  fi cations  for S4 

Ties,  Concrete,  for  Street  Rail  way, 76 

Tools  for  Cement  Users   ...588 

Tube  Mills 13,  IS 

User?  of  Cc ment T 

List  of  Large 425^ 

Uses  of  Cement  ** 5^  61 

Volume,  Change  of  Cement.  I 
See   Soundness  of  Cement.                1 
Walks.    See  Sidewalks. 
Wall.    Specifications  for  Natural   Hy- 
draulic   Cement    Concn  te Iflji 

Wallabout     Improvement,    Brooklyn, 
N.    Y.,    Tests   for   Cement.... 41 
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Water- 
Pennsylvania   R.   R.   Co.,   Specifica- 
tion for,  in  Making  Briquettes.  .44 
Pittsburg,    Specification     for     Mor- 
tar   108 

Proportion   Required     for     Various 

Mortars.  Lime  and  Cement 135 

Proportion     of,     for     Cement    Bri- 
quettes.   See     Pastes,     Preparation 
of. 

Water  Proofing   Concrete 90,   95 

Water  Proof   Mortar 130 

Weight  of  Cement.... »... 25,  30,  40,  135 

Baltimore   Cy.    Engr.    Specification, 

Natural   &   Portland 54 


Detroit  B.  P.  W.  Specification,  Nat- 
ural  &  Portland..^ 57 

Pennsylvania  Ave.   Subway,   Phila- 
delphia Specification,  Natural 51 

St.    Louis    Water    Dept.    Specifica- 
tion,  Portland 60 

U.      S.      Navy    Specification,    Port- 
land    37,  40 

Wet  Concrete   72 

Wet  Process  of  Making  Portland  Ce- 
ment ....  163,  166,  168,  174,  208,  210,  214 
Works,  Description  of,  for  Manufac- 
ture of  Cement 153 

Workers  in  Cement  7,  8 

List  of 569 


Warren  Brothers  Compani 

MAIN  OFFICE,  143  FEDEflAL  STREET,  BOSTON,  MASS. 

ManiifjU'tnrerH  iind  Dea]«?ra  m  all  kinds  of  V<m\  T:ir  nrid  Asphalt  PrrxJurt 
for  ngt'  hi  all  elasscH  of  work  extyept  Asphalt  Street  Pjiviiilj. 

Contract  or  5  fur 

SIDEWALK  PAVIN6, 

CONCRETE  STRUCTURAL  WORK. 

KIOLITHIC  STONE  SIDEWALKS. 

BITUMINOUS  MACADAM  PAVEMENTS, 

ASPHALT  SIDEWALKS, 

TAR  CONCRETE  SIDEWALKS, 

STEEL  EDGE  CURBING, 

COMBINED  CURB  AND  GUTTER,  ROOFING,  EI 

WARREN'S  KIOUTHIC  CEMENT 

This  cemeDt  is  eepeLially  manufa<'tnie<l  fur  us  and  devrlopK  the  beat  quflli' 
ties  iJCJBsilde  for  use  in  aurfac'eatrm  turaJ  work.  Itit^  uot  specially  adapted  ftl 
use  under  water. 

WARREN'S  "K10U''  ASPHALT 

19  specially  and  ditTerenth'  prt^pj^red  for  all  dilferent  uses  such  as  sidewallfi 
driveways,  roofing,  waterproolinu.  Mnrk  filling,  roek  asphalt  ma if^tk',  ete 
We  ar**  free  lo  use  all  ciasBesof  aspfiEill  under  thift  trade  mark  and  use  on\j 
that  which  it^  most  sni table  for  tlie  particular  use  for  which  it  is  intended 

WARREN'S  "PURITAN  BRAND"  OF  COAL  TAR  CEMENTS 

arc  pri'tjared  for  the  same  L\se,s  as  the  "Kiola,"  usiu^  as  a  basis  the  tar  pro* 
dnc  ed  liy  the  Catubridf^e  Gae  Works,  which  works  has  not  i^hauged  itasrs^ 
ti'iii  i)f  raanufaeturiny^  ^aa  in  thirty  yeara^  and  produces  the  largest  qu  an  tit? 
of  straight  run  tar  pritdnced  in  New  England. 

Our  lalMPiiitory  meth<jds  of  selecting  Coal  Tar  Bitumens  would  esclud* 
from  use  ail  witter  ^ae  or  prii(-*eBs  tars  whicti  rcjirescTit  over  eighty  fier  cent 
of  all  the  tiirs  on  the  market. 

Warren's  Patent  Laid  Kiolithie  Artificial  Stone  Curb  with  Galvanized 
Steel  Guard  is  the  most  prrtctical  and  beautiful  curb  in  existence. 

We  are  the  only  manufacturers  not  en^ajj^ed  in  Asphalt  Street  Paving 
who  adopt  rational  and  careful  method-s  in  pre  pari  n^^bitu  mi  none  materials 

WARREN  BROS.  COMPANY,  143  FEDERAL  ST.,  BOSTON,  MASS 
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ATLAS 

PORTLAND  CEMENT 


IS  THE 

STANDARD  AMERICAN 

BRAND 


A 


li 


ATLAS 

PORTLAND  CEMENT  GO 

143  Utierty  Street.... NEW  YORK 


